00 




(19) RU (11) 



2 110 518 C1 

C 07 D 471/10, A 61 K 31/475 



' 12 > OnHCAHHE H3QEPETEHHfl K nATEHTY POCCHMCKOH OEflEPAUHH 

(21), (22)3aflBKa: 93005013/04, 10.10.1991 
(30) npnopmeT: 12.10.1990 US 596266 



(46) flaTa ny6nnKau.ni/i: 10.05.1998 

(56) CcbiiiKu: EP, aanBKa, 365324, kji. C 07D471/10, 
1990. US, 4927831, (American Home Products), 
22.05.90, A 61 K 31/47. 

(86) 3aflBKa PCT: 

US 91/07473 (10.10.91) 



(71) 3aflBHTenb: 

AiwepnKaH XoyM npoAaicTC KopnopefiiuH (US) 



(72) M3o6peTaTenb: MaHicn Cotmpmoc ManaMac[GR] 

(73) naTeHTOo6naAaTenb: 

AiwepnKaH XoyM npoAaKTC KopnopefiiuH (US) 



(54) nPOM3BOflHblE CnHPO[M30XHHO^MH-4(1H),3-nMPPOJlMflHH]-1 ^'.S.S'^HITETPOHA, CnOCOB HX 
nOJlYHEHHfl H <PAPMAU,EBTHHECKA51 KOMn03HI4H« flJlfl nPEflOTBPALUEHU^ HJ1H JIEHEHUfi 
OCJIOKHEHMM, CBfl3AHHblX C CAXAPHbIM fll/IAEETOM 



(57) PecpepaT: 

npon3BOflHbie cnnpo (m3oxmhojimh-4(1 H) 
3-nnpponnAHH)- 1,2', 3,5'(2H) TeTpoHa, 
nonyneHHbie B3anM0AeficTBneM adpupoB 
1 ,2,3,4-TeTparnApo-1 ,3-AHOKCO-4-H30XHHonnHy« 
cycHoPi KucnoTbi c rnApa3MHrnApaTOM, 



o6naAaioT cjDapMau,eBTHHecKHMH CBoPicTBaMM, 
KOTopbie no3BonflioT npuMeHSTb nx Ann 
npeAOTBpameHMfi hjih nevemn ocnoxHem™, 
CBfl3aHHbix c caxapHbiM AHaSeTOM. 3 c. h 6 3.n. 
cp-Jibi, 1 Ta6n. 



o 



00 




(19) RU (11) 



2 110 518 C1 

C 07 D 471/10, A 61 K 31/475 



< 12 > ABSTRACT OF INVENTION 



(21), (22) Application: 93005013/04, 10.10.1991 


(71) 


Applicant: 






Amerikan Khoum Prodakts Korporejshn (US) 


(30) Priority: 12.10.1990 US 596266 






(72) 


Inventor: Majkl Sotirios Malamas[GR] 


(46) Date of publication: 10.05.1998 






(86) PCT application: 


(73) 


Proprietor: 




Amerikan Khoum Prodakts Korporejshn (US) 


US 91/07473 (10.10.91) 





(54) DERIVATIVES OF SPIRO-[ISOQUINOLINE-4-(1 H)-3-PYRROLIDINE]-1 ,2 , ,3,5 , -(2H)-TETR- -ONE, METHOD OF 
THEIR SYNTHESIS AND PHARMACEUTICAL COMPOSITION USED FOR PREVENTION OR TREATMENT OF 
DIABETES MELLITUS-RELATED COMPLICATIONS 



(57) Abstract: 

FIELD: organic chemistry. SUBSTANCE: 
product: derivatives 
spiro-[isoquinoline-4-(1 H)-3-pyrrolidine]-1 ,2 
',3,5'-(2H)-tetr- -one synthesized 
interaction of 

1 ,2,3,4-tetrahydro-1 ,3-dioxo-4-isoquinoline 
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acetic acid esters with hydrazine hydrate. 
Synthesized compounds show pharmaceutical 
properties that can be used for prevention 
or treatment of diabetes mellitus-related 
complications. EFFECT: improved method of 
synthesis, enhanced effectiveness of 
compounds. 9 cl, 1 tbl 
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M3o6peTeHwe c 

1'-aMHHOCnnpo[M30XHHOJlMH-4(1H)3'-nnppOJlHAH 

h] - 1,2', 3,5'(2H)-TeTpoHbi v\ 
0apMaLieBTHHecKM npneMneivibie conn sthx 
coeAHHeHnW, cnoco6bi nx npuroTOBneHns, 
cnoco6bi mx ncnonb30BaHns n 
cjoapMai^eBTHMecKne npenapaTbi i/ta sthx 
coeflMHeHUM. flaHHbie coeflUHeHMfl o6naAaioT 

CpapMaLieBTHMeCKHMH CBOilCTBaMl/1, KOTOpbie 

no3BonflfOT npuMeHATb mx ppn npeAOTBpaiAeHHfl 
win neneHMfi ocnowHeHHfi, CBraaHHbix c 
caxapHbiM flna6eTOM. 

Mcnonb30BaHne HHcynnHa n/nnn 
runomnKeMUHecKnx areHTOB ann nepopanbHoro 
npuMeHeHna npn neneHHH caxapHoro flna6eTa 
no3Bonnno npoAnmb >KM3Hb mhothm naL^eHTaM, 
CTpaflaioii4MM ot SToro 3a6oneBaHMfi. OflHaKO 
npuMeHeHne stux npenaparaB He OKa3biBaioT 
3aMeTHoro BnnaHna Ha pa3BHTi/ie ocnoKHeHHfi, 
Bbi3biBaeMbix Ana6eTOM, Tamx, KaK HeBponaTHfl, 
HecpponaTMfl, peTMHonaTna, KaTapaKTbi m 
cocyAncTbie 3a6ojieBaHi/ifl, Korapbie 
conpoBO>KAaioT ocHOBHoe 3a6oneBaHne - 
caxapHbiR Ana6eT. He Bbi3biBaeT coMHeHi/iw, mto 
b ocHOBe reHe3a sti/ix ocnowHeHufi ne>KHT 
xpoHMHecKaa mnepmnKeMUfi v\ hto nojiHaa 
HopMa;in3aLiMH coAep>KaHna mK)K03bi b kpobh 
npeAOTBpaTMT ecnn He Bee, to no KpawHePi Mepe 
6onbLUHHCTBO H3 3thx ocjio>KHeHn£i. Oahsko no 
pflfly npuMHH c noMOLAbra TepaneBTunecKnx 
MeTOflOB, npuMeHfieMbix b HacToaLAee Bpeiyq, 
He yAaeTcn flo6nTbCfl nocTOAHHoti 
HopMajin3aL4HM coAepxraHMS m(OK03bi b kpobh. 

Ocno>KHeHMfl xpoHUMecKoro xapaKTepa b 
pe3ynbTaTe caxapHoro Ana6eTa pa3BHBa(OTCfl b 
Tex TKaHsrc, rAe nornoiAeHne m(OK03bi 3aBHcnT 

OT HHCyjlHHa. B 3THX TK3HAX, B HHCJie KOTOpblX 

xpycTannK, ceTHaTKa, iiomkh n nepncpepuHeci<afl 
HepBHas oncTeMa, cucTeMaTHHecKafl 
rnnepmni<eMMfl b pe3yribTaTe AnaGeTa 6bicTpo 

npMBOflUT K nOBblllieHWIO K0HL4eHTpai4Mii rriKDK03bl 
B TKaHflX. BO BCeX 3THX TKaHflX T3K0M M36blTOK 

rriK)K03bi noflBepraeTca MeTa6o/iH3My nyTeM 
cop6MTa. Bbi3BaHHbiPi flna6eT0M HHTeHcuBHbiPi 

rlOTOK mKDK03bl, HAy^HM 3THM nyTeM, Bbl3blBaeT 

KacKaA 6noxnMHHecKnx H3MeHeHHM, KOTopbie 
MeflneHHO nporpeccupyioT, npuBon k KneTOMHbiM 
flnccjDyHKi4MflM n CTpyKTypHbiM HapyiueHwaM. 
AnbA03opeAyKTa3a, KrooneBoCi cpepMeHT b 
MeTa6onn3Me nyTeM cop6nTa, BoccTaHaBnuBaeT 
rnK)K03y ao cop6nTa 3a cneT KocpaKTopa HAflO. 

y >KHBOTHblX, MCnOflb30BaHHblX A™ 

MOAennpoBaHMH Ana6eTa, coeAHHeHna, 
HHrn6npyioLAMe anbflosopeAyKTaay, 
npeflOTBpamanM 6noxnMMHecKne, 
0yHKL4MOHanbHbie n MopcponorMHecKne 
n3MeHeHMfl, Bbi3biBaeMbie runepmnKeMnePi. 
PaHHue pa6oTbi flw.X.KuHOLUUTa n ero Konner 
noKa3ann ponb anbA03opeflyKTa3bi b STUonornn 
Ana6eTMHecKnx KaTapaKT. HccneAOBaHnn, 
npoBefleHHbie b nocneAHee BpeMfl flaiiH 
HeocnopuMbie AOKa3aTenbCTBa Toro, hto 
anbA03opeTyKTa3a nrpaeT Tao<e 3HaHHTenbHyK) 
ponb b pa3BHTMM Ana6eTi/mecKo£i HecpponaTHH, 
peTMHonaTnn n HeBponaTMM (cM.MaKKane6 n 
Ap., g.Diab. Comp. , 2, 16, 1989; Po6hhcoh h 
Ap., Invest. Ophthalmol.Vis.Sci., 30,2285, 
1989; HoTBecT n MHceppa, Diabetes, 36, 500, 
1987). 

Han6onee 6jih3khm npoTOTunoM aBnaeTcs 
llaTeHT CLUA N 4 927831 Ha mma ManaMac, 
BbiAaHHbiW 22 MapTa 1991 r., b kotopom 
onucaHbi 

cnnpon30xnHoriMH-nMpporiMAMH-TeTpoHbi 
cpopMyribi 




(R 1 -BOAopoA nnn cprap) 

none3Hbie b KanecTBe mh™6htopob 
anbA03opeAyKTa3bi pjw neneHUfl ocno>KHeHnw b 
pe3ynbTaTe Ana6eTa m ranaiuo3eMMH. 

1 '-aMMHOOnMpO[H30XMHOJlHH-4(1 H), 

3'-nnpporiHAHH]- 1 ,2',3,5'(2H)-TeTpoHbi no 
HacTOALAeMy M3o6peTeHnio Bbipa>KaK)TCfl 
cpopMynoti (1): 




■ He3aBMCHMO npeACTaBfisioT 
, ajiKuribHyio rpynny c 1-6 
yrnepoAa, ranoreH, HM3iuyio 
anKOKCMfibHyio rpynny c 1-6 aTOMaMM yrnepoAa, 
TpucpTopMeTMnoByio rpynny, HMTporpynny, 
apMJibHyio nnn apnn(HH3LUMM anKnn)OKcnnbHyio 
rpynny, rfle apnri coAepxnT ot 6 flo 10 stomob 
yrnepofla ; a HH3iunii anKMn coflep>KHT ot 1 flo 6 
aTOMOB yrnepofla; R 3 -hh3himR ariKnn, 
coAep>KaiAMi?i ot 1 ao 6 aTOMOB yrnepoAa, 
apu/ibHafl, apmi(HM3Lunfl axiKnn) - nnn 
AnranoreH-3aMeiAeHHbiii apnri(HH3Lunfi 
anKnn)-rpynna, rAe apMn coAep>KMT ot 6 flo 10 
aTOMOB yrnepoAa a hm3lumh ariKuri coflep>KHT ot 
1 ao 6 aTOMOB yrnepoAa; R 4 n 
R 5 npeflCTaBJisioT co6o«, He3aBHCMMO, 
boaopoa, ariKunbHyio rpynny c 1-6 aTOMaMU 
yrnepoAa, apunbHyio rpynny v\nv\ apnn(HM3iiJMM 
ariKnn)-rpynny, rAe apun coAep>KHT 6-10 
aTOMOB yrnepoAa, a HM3iunti anKnn coAep>KMT 
1-6 aTOMOB yrnepoAa, anaHonn c 2-5 aTOMaMM 
yrnepoAa, Kap6oanK0KcnnbHyio, 
ajiKuncynbcboKcujibHyio, apuncyribcpoKcuribHyio, 
ajiKuncynbcboHnnbHyio, 
TpucpTopMeTuncynbcpoHnnbHyio, 
apuncyribcpoHnribHyio rpynny, huh R 4 h 
R 5 coeflHHeHbi b reTepoL(HKnnHecKoe Konbuo c 
5-7 KonbL4eBbiMM aTOMaMM, BKnioHafl aTOM a30Ta, 
k KOTopoMy ohh npncoeAMHeHbi, a Tao<e 
c^apMai^eBTHHecKH npneMiieMbie conn sthx 
coeAHHeHHti, rAe R 4 n R 5 - BOAopoA, 
ajiKHnbHan hjih apuribHan rpynnbi. 

Bonee npeAnoHHTaeMafl rpynna coeAMHeHMH 
no HacTOfiiAeMy H3o6peTeHHto BKntonaeT 
coeAHHeHHn qoopMyribi (1) 
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rfle R 1 m R 3 npeflCTaBJinioT co6ofi BOflopoA 
nnn ranoreH, R 3 - AnranoreH-3aMeiAeHHbiM 
6eH3nn, R 4 n R 5 npeACTaBJiaioT co6oti BOflopofl, 
au,Mn, Kap6oKcnnbHyio nnn 

Tpncj3TopMeTaHcynbc)ooHMnbHyK3 rpynny. 

Han6onee npeflno4TMTenbHbiMH 
coeAHHeHnaMM no HacraaLAeMy i/i3a6peTeHHK) 
SBJiflioTCfl cneflyKiinne: 

1'-aMMHO-2-[(4-6poMO-2-(cpTopcpeHHJi)MeTHJi] 
cnnpo[M30XMHonnH- 4(1 H), 
3'nnppojiMflMH]-1,2',3,5'(2H)-TeTpoH; 

1'-aiviMHO-2-[(4-6poMO-2-cpTopcpeHmi)MeTmi] 

-6-CpTOpCnMpO [H30XHH0J1HH-4(1H), 

3'-nnpponnflMH]-1,2 l ,3,5 l (2H)-TeTpoH; 

CnOKHbIM flUMeTMJlOBblPi 3CpMp 

N-[2-[(4-6poMO-2-cpTopc)3eHHJi)MeTHJi]-2 1 3-flnrnfl 
po-1,2', 

3,5'-TeTpaOKOOCnMpo[M30XMHOflMH-4(1H), 

S'-nupponnflMHl-l'-njiluMMHOAnyrojibHoCi 
KucnoTbi; 

N-[2-[(4-6poMO-2-cpTopcpeHMn)MeTnn] 
-2,3-Anrnflpo-1 ,2', 

3 l 5'-TeTpaoKcocnMpo[M30XMHonMH-4(1H) l 3'-nupp 
onnflHH]-1 '-nn]au,eTaMHfl; 

N-[2-[(4-6poMO-2-cpTopctoeHnn)MeTnn] 
-2,3-AnrnApo-1 ,2', 

3,5'-TeTpaoKcocnMpo[M3oxMHonMH-4(1H),3'-nMpp 

OnHflMH]-1 Wl]-1 ,1,1 -TpMCjDTOpMGTaHCyjIbCpOHaMU 

fl 

Bee coeflUHeHMfi cpopMynbi (1) HMeiOT no 
MeHbLuefi Mepe oamh acMMMeTpMHecKMM aTOM 
yr/iepofla, a HMeHHO cnnpo-aTOM ymepoAa b 
nonoweHHH 3' nupponnAHHOBoro Konbu,a. 
noaTOMy coeAMHeHHfl cpopMynbi (1 ) cyiAecTByioT 
(h MoryT 6biTb BbiAeneHbi) b AByx hjim 6onee 
CTepeon30MepHbix cpopMax. HacTOfliAee 
n3o6peTeHne BKnioMaeT caep,v\nenm cpopMynbi 
(1) b pai4eMMHecKofi cpopMe nnn b mo6otf flpyrow 

A aKTMBHOM CpopMe. 

inpo[n30xnHonnH-4(1H),3'-nnppon 
mamh]-1 ,2',3,5'(2H)-TeTpoHbi MoryT 6biTb 
nonyneHbi c noMOLAbio onucaHHoro Hwxe 
cnoco6a. 

HacToniAee n3o6peieHne na&T Tarace 
cnocoe npeAOTBpaLAeHun nnn ocnaoneHMH 
ocno>KHeHnCi b pe3yjibTaTe caxapHoro flna6eTa y 
MneKonnTaioLAMX nyTeM Ha3Ha4eHMfl yt<a3aHHOMy 
MneKonmaioLAeMy coeAMHeHMM cpopMynbi (1) b 
npo0nnaKTi/NecKnx nnn o6nerHaioLAMX 
ocno>KHeHMfl KOJinnecTBax. TaKne oc;io>KHeHHfl 
BKnioHaioT HGBponaTMio, HecpponaTHK), 
peTHHonaTHK), KeparanaTMio Ana6eTHMecKnti 
yBenT, KaTapaicrbi n orpaHuneHHyio noflBMWHOCTb 
cycTaBOB. 

CoeAHHeHH3 cpopMynbi (1), CMeujaHHbie c 
cpapMai^eBTHMecKH npneivuieMbiM HOCMTeneM, 
o6pa3yioT cpapMai^eBTMHecKyio KOMno3MU,Mio, 

KOTOpafl MOJKeT 6blTb npMMeHMMa B 

cooTBeTCTBHn c BbinieyKa3aHHbiM cnocoooM 
npuMeHeHna. 

1'aMHHOCnMpO-[M30XWHOriMH-4(1H), 

3'-nnpporiMAHH] -1 ,2',3,5'(2H)-TeTpoHbi no 
HacTOALAeMy M3o6peTeHwo mo>kho Ha3HaqaTb 



MneKonnTaioLAUM, HanpuMep, MenoBeKy, CKOTy, 

HJ1H KpOJlUKaM JIM60 B HMCTOM BMAe, JIM60 B 

BHAe neKapcTBeHHbix cpopM, T.e. Kancyn nnn 
Ta6neT0K, b cmgcm c cpapMaKonorMHecKM 
npneMneMbiMn HanonHMTenaMM. 

CoeAHHeHMfl no HacTOfiiASMy n3o6peTeHnio 
mo>kho Ha3HaMaTb Ana nepopanbHoro npneMa. 
Oahsko cnocoo" npnivieHeHMfl aKTMBHbix 
HHrpeAneHTOB no HacToaiAeMy n3o6peTeHnio He 
orpaHMHMBaeTCfl TeM hjim mhhm cnoco6oM 
BBeAeHMH. HanpuMep, stm coeAHHeHMn mo>kho 
BBOAHTb HenocpeACTBeHHO b rna3 b BMAe 
Kane/ib, coAepxaLAMX gtm coeAMHeHMH b 
CTepnribHOM ocpTaribMonornHecKOM pacTBope c 
6ycpepHo£i ao63bkom , npeAnomnTenbHO c pH 
7,2-7,6. 3tm coeAMHeHMfl MoryT 6biTb Ha3HaHeHbi 
Ana nepopanbHoro npneMa b TBepAOM BMAe; b 
stom cnynae stm coeAHHeHMfl CMemnBafOT c 
TaKMMM HanonHHTenflMM, KaK KpaxMan, naKT03a, 
HeKOTopwe bhan muH n T.n. 3th ooeAHHeHHa 
mo>kho TaK>Ke Ha3HaMaTb Ana nepopanbHoro 
npHeMa b BMAe pacTBopoB wnw *e BBOAMTb mx 
napeHTepanbHO. flnn napeHTepanbHoro 

BBeAeHMfl 3TM COeAMHeHMfl MO>KHO 

Mcnonb30BaTb b BMAe CTepnnbHoro pacTBopa, 
npeAnoHTMTenbHO c pH 7,2-7,6, coAepxaLAero 
cpapMai49BTHHGCKH npneivineMbiM 6ycpep. 

fl03MpOBKa 
1 '-aMHHOCnHpO[M30XMHOnMH-4(1 H), 

3-nMpponMAMH] -1,2', 3,5'-(2P)-TeTpoHOB 
6yAeT 3aBMceTb ot cnoco6a BBeAeHMn MnM 
npMeMa m ot Bbi6opa KOHKpeTHoro coeAMHeHMfi. 
KpoMe Toro, A03MpoBKa 6yAeT 3aBMceTb Tao<e 

OT COCTOaHM3 KOHKpeTHOTO naL^MeHTa. 06blHHO 

Kypc neMeHMfl HaMMHaioT c He6onbLunx 

A03MpOBOK, KOTOpbie HM>Ke OnTMManbHOM A03bl 

coeAMHeHMfl. 3aTeM A03MpoBKy nocTeneHHO 

yBenMHMBaiOT AO AOCTM>KeHMfl SCpCpeKTMBHOOTM 

npenapaTa B L(enoM coeAMHeHMH no 
HaGTonLU,eMy M3o6peTeHMK) >KenaTeribHO 

Ha3HaHaTb B TaKMX KOHU,eHTpaLlMflX, KOTOpbie 
nO3B0nPK)T AOCTMraTb SCpCpeKTMBHblX 

pe3ynbTaTOB, He Bbi3biBas BpeAHbix 
He>KenaTenbHbix no6oHHbix asmctbmm. flna 
MecTHoro npMMeHeHMH Mcnonb3yioT ma3Hbie 
KannM, npeACTaBnnioiAMe co6om 0,05-1 ,0%-HbiM 
pacTBop. MacTOTa 3aKanbiBaHMM MO>KeT 6biTb 
pa3nMMH0M - ot oahom KannM oahh pa3 b Asa 
mjim TpM aha AO oahom KannM b Aenb. flna 
nepopanbHoro MnM napeHTanbHoro npMMeHeHMfl 
npeAnoHTMTenbHO Mcnonb30BaTb A03bi ot OKono 
1,0 Mr ao 10,0 Mr Ha KMnorpaMM Beca Tena b 

AeHb, XOTfl 3TM A03N MOryT 6blTb pa3nMMHblMM. 

TeM He MeHee, aosmpobkm b npeAenax ot OKono 
1,0 Mr ao OKono 10,0 Mr Ha KMnorpaMM Beca 
Tena b AeHb p,a\OT HaM6onee 
yAOBneTBopHTenbHbie pe3ynbTaTbi. 

JleKapcTBeHHbie cpopMbi, Tame, KaK 
Kancynu, Ta6neTKM, nMnionM m T.n. Moryr 
coAep>KaTb ot OKono 5,0 Mr ao OKono 25,0 Mr 
aKTMBHbix MHrpeAMeHTOB no HacToniAeMy 

M306peTeHMIO B K0M6MHai4MM c 

cpapMaLjeBTMMecKMM HOCMTeneM. TaK, ppp, 
nepopanbHoro npMMeHeHMfl Mcnonb3yioT 
Kancynw, KOTOpbie MoryT coAep>KaTb ot OKono 
5,0 Mr ao OKono 25,0 Mr aKTMBHbix 
MHrpeAMeHTOB no M3o6peTeHMKD b kom6mh3L(mm c 
cpapMai^eBTMHecKMM pa36aBMTeneM, MnM 6e3 
Hero. Ta6neTKM (BcneHMBaioLAMecs MnM 
HeBcneHMBaioLAMecp) MoryT coAepxaTb ot OKono 
5,0 ao 25,0 Mr aKTMBHbix MHrpeAMeHTOB no 

M306peTeHMK) BMeCTe G 06blMHblMM 

CpapMai^eBTMHeCKMMM HOCMTenflMM. TaKMM 

o6pa30M Ta6neTKM, KOTOpbie MoryT MMeTb 
o6onoHKy m KOTOpbie mop/t 6biTb 
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BCn9HMBafOLL|MMMCfl HflU HeBCneHUBaiOLi^HMUCfl, 
MO>KHO npHTOTOBHTb OflHHM H3 H3BeCTHblX 

cnoco6oB. MHepTHbie pa36aBHTenn i/mi/i 
HOCMTejin, HanpuMep, Kap6oHaT MarHna nnn 
naKT03a, MoryT ncnonb30BaTbCH BMecTe c 
o6bHHbiMH flucneprnpyioi^MMM areHTaMM, 
HanpuMep, CTeapaTOM MarHkin, 

1'-aMMHOCnHpO[M30XHHOnHH-4(1H), 

3-nnpponnflHH] - 1,2', 3,5'(2H)-TeTpoHbi 
MoryT Tao<e npHMeHATbCH b coneTaHMM c 
HHcyjiMHOM hum ™nomnKeMHHecKHMH areHTaMU 
Ann nepopajibHoro npuMeHeHMfl, ppn 
AOCTWKeHHH 6naronpnflTHoro scpcpeicra npn 
neMeHUM caxapHoro flna6eTa. B ashhom cnyMae, 
noflxoAai^MMH npenapaiaMM ABnfiioTCfi 
npoMbiiuneHHOflocTynHbie HHcynnHOBbie 
npenapaTbi, i/mn opanbHbie runornnKeMMHecKne 
areHTbi, npuMepaiwn KOTopbix fmnfiioTCfl 
nponaMMA, rana3aMHA, ranoyraMHA w 
cpeHcpopMMH. CoeAHHeHUfl no HacTOfli^eMy 
n3o6peieHnio MoryT Ha3HaMaTbca 
nocneAOBaTenbHO nnn OAHOBpeMeHHO c 
HHcyjiMHOM hjii/i runomnKeMnnecKHMH areHTaMU 
Ana nepopajibHoro npi/iMeHeHi/ia. rioAxoAflLAue 
cnoco6bi BBeAeHMfl KOMno3HLi,MH n A03N 
HHcyjiMHOBbix npenaparaB hjih 

runomnKeMUHecKnx areHTOB Ans nepopajibHoro 
npuMeHeHna oni/icaHbi b yneoHHKax no 
MeAHUUHe, HanpuMep, Physicians Desk 
Reference, 42-e H3AaHne, "MeAHKan Mkohomhkc 
KoMnami", OpaAenn, HbKj-flwepcw, CLJJA, 1988. 

Mcnonb30BaHne coeAMHeHna no 
HacTOfiLneMy H3o6peTeHHio Ana 
npeAOTBpau^eHMfl, CHH>KeHHfi n CMarMeHUfl 
Ana6eTHMecKnx ocno>KHeHnCi MoryT 6biTb 
npoAeMOHCTpupoBaHbi b SKcnepniweHTax Ha 
ranaKT03eMMHecKnx Kpbicax, (cm. flBopHHK u AP 
"Science", 182, 1146(1973)). ripwviepbi Ta«nx 
3KcnepnMeHTOB npuBefleHbi HH«e nocne 
HeKOTopbix o6iahx 3aMeHaHnti, othocsiahxch ko 
BceM 3thm npuMepaM: 

(a) Mcnonb3yK>T neTbipe v\nv\ 6onee rpynn no 
LuecTb Kpbic My>KCKoro nojia BecoM 50 - 70 r 
nopoflbi "Cnpefir-floynn". flepByic KOHTponbHyio 
rpynny kopmht CMecbio naoopaTopHoro KopMa 
(J1a6opaTopHbM KopM Ana rpbi3yHOB, "llypnHa") 
n rni0K03bi b KOHueHTpaunn 20% (npoueHTHoe 
OTHOiueHne Maccbi). ranaKT03eMMHecKyio 
rpynny, He noABepraeMyio neneHHK), KopMST 
aHanornMHbiM kopmom, b kotopom rnK)K03y 
3aMeHAK)T ranaKT03otf. TpeTbio rpynny kopmht 
CMecbK), cocraflm,e£i H3 onpeAeneHHoro 
KonnHecTBa ncnbuyeMoro coeAMHeHna n KopMa, 
coAep>KaLi4ero ranaKT03y. B KopMe Ana rpynnbi, 
noABepraeMoR neneHWK), KOHneHTpai^na 
ranaKT03bi 6bina paBHa KOHueHTpaunn 
ranaKT03bi b KopMe a™ rpynnbi, He 
noABepraeMOM neneHMfo. 

(6) Hepe3 HeTbipe aha whbothux 
yMepu4BJiflfOT. HepB xpycTannKa n ceAanniAHbin 
HepB yAanaroT, B3BewnBaioT n xpaHAT b 
3aMopo>KeHHOM BHAe Ann onpeAeneHHfi 
KoriHHecTBa nonnona. 

(b) OnpeAeneHne KonnnecTBa nonnona 
npoBOAflT c noMOU4bio M3MeHeHHoCi npoueAypbi 
M. KpaMna 1/1 Jl.Ko3i/iHca, "Clin. Biochem." , 2, 
373, (1969). H3MeHeHMfl 3aKnioHaioTCfl b 3aMeHe 
AByx peareHTOB: (a) npoMbiBOHHaa CMecb 
npeACTaBnana C060W 5% (m/o) BOAHbiW pacTBop 

TpUXflOpyKCyCHOM KUCnOTbl H (6) OCHOBHOtf 

pacTBop npuroTaBriMBariM nyieM pacTBopeHns 
25 Mr pynbuma b 100 Mn boahoto pacTBopa 
TpuxnopyKcycHoPi KMcnoTbi. (npuMenaHne: 
mto6n onpeAennTb, Karae KonnnecTBO nonnona 
HaKonneHO b TKaHax, b k3>kaom SKcnepuMeHTe 



cpeflHee KonnHecTBO nonnona, o6Hapy>KeHHoe b 

TKaHflX KpbIC, KOTOpblX KOpMflT KOpMOM, 

coflepwtainMM rnK3K03y, BbNMTariM H3 KonnHecTBa 
nonnona, o6Hapy>KeHHoro b TKaHnx k3>kaom 

KpblCbl H3 MUCJia Tex, KOTOpblX KOpMflT KOpMOM, 

coAep>KaLJ4HM ranaKT03y). Cnoco6HOCTb 
coeAHHeHnW cjoopMyribi (I) HHrn6npoBaTb 
anbA03oranaKT03y ycTaHaBnuBaioT TaioKe c 
noMou^bio TecTa in vitro, aHanornHHoro TecTy, 
onucaHHOMy C.Xei?lMaHOM m flx.X.KuHOLUUTa, J. 
Biol. Chem. 240, 877 (1965). B npoueAypy 
C.XeMaHa m flw.KHHOWHTa BHecnn M3MeHeHMe, 
Korapoe coctomt b tom, hto npn noAroTOBKe 
dpepMeHTa H3 6bWbero xpycTannKa Ha 
nocneAHeM STane He npoBOAnnn 
xpoMaTorpacpnio. 

Pe3ynbTaTbi, npuBeAeHHbie b TaSnnLie 
noKa3biBaioT, era 
r-aMMHOcnnpo[M30xnHonnH-4-(IH), 
3-nnpponnAHH] - 1 ,2',3,5'(2H)- TeTpoHbi no 
HacToauieMy n3o6peTeHnio oSnaAaioT 

CBOMCTBOM npOflBJlflTb aKTHBHOCTb in ViVO H 

CHM>KaTb aKKyMynaunio AyJibcpnTa b HepBe 
xpycTanMKa, b ceAajinii^HOM HepBe n 
AMacpparMe Kpbic, KOTopbix KopMMnn 
ranaKT030ti. UMCippbi noA 6yKBaMM L, N m D 
noKa3NBaioT npoi^eHTHoe yBeriMHeHne 
aKKyMynHL(MM pynbuyna b TKaHflx HepBa 
xpycTanMKa, ceAariMU4Horo HepBa v\ AnacpparMbi, 
cooTBeTCTBeHHO, y Kpbic, noABepraeMbix 
neneHnio no cpaBHeHMio c KpucaMM, Korapux He 
noABepraioT neHeHMio. 

HacTO^mee n3o6peTeHne AaeT TaK>Ke 
cnoco6bi npuroTOBiieHUfl coeAMHeHUM cpopMynbi 
(I) nnn wx coneCi. B nacTHOCTH, coeAHHeHMfl 

CpOpMyilbl (I) MO>KHO npHTOTOBHTb OAHUM M3 

cneAyioiAnx cnoco6oB: 

a) ai^nnnpoBaHkieM coeAHHeHkin cjDopMynbi: 
R 4 R 5 NNH 2 (XIII) 

rfle R 4 v\ R 5 HMeioT BbiiueyKa3aHHbie 
3HaMeHnn, c coeflMHeHneM cpopMynbi 
JZO_H (XIV) 




MJ1H aKTHBHpOBaHHOM CpOpMOtl 3TOTO 

coeAHHeHMn, rAe CO 2 R 6 HeceT 0yHKL|HK) 
cno>KHoro acfsHpa, HanpuMep ariKHnoBoro 3cpnpa, 
TaKoro, KaK MeTunoBbM 3dpnp, a R 1 , R 2 w 
R 3 HMeioT BbinieyKa3aHHbie 3HaHeH/isq, pp 
nonyneHns cooTBeTCTByioLLiero coeAHHeHnsq 
cpopMynbi (I), a npn >KenaHnn, ao BbiAeneHun 
conn 3Toro coeAHHeHMn (TaM, rAe sto 

BO3M0>KH0); 

6) annnnpoBaHneM coeAHHeHnsq cpopMynbi 
(I), rAe oamh M3 paAHKanoB R 4 m 
R 5 npeACTaBnnioT co6oti boaopoa, a btopom 
Bbi6npaioT H3 rpynnbi, BKmonaioL^eCi boaopoa, 
HH3LUMM ariKnn, apun v\nv\ apnri (hm3luhm anKnn) - 
c ai^eTnn/ipyiou4/iM BeiAecTBOM (BKnroHafl 
cynbqbupyioiAne n cynbctpunnpyioinne 
BeiAecTBa), coAepjKaLUMM rpynny 

R 8 CO-, R 8 OCO- nnn R 9 S(0) n - 

rAe R 8 - ariKnn, a R 9 anKnn nnn apun, m 
ecnii n = 1 , to R 9 Tao<e npeACTaBnaeT co6om 
TpucjDTopMeTun, ao nonyneHHH 
coot BeTCT By K) LAe ro coeAMHeHMfl cpopMynbi (I), 
rAe R 4 - boaopoa, anKnn, apun nnn 
apnn(HM3Liinfi anKOKCM), a R 5 - amoHonn, 
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Kap6oariKOKCn, ariKHncynbcpoKCH, 
apnncynbcpoKCH, anKHncynbcpoHHn, 
apnncynbcpoHHn nnn 

TpHcpTopMeTHncynbcpoHHJi, nnn R 4 h R 5 06a 
npeflCTaBJiflKDT co6om anKOKCHKap6oHnn, 
ajiKaHonn, anKHJicyribcpoKCH, apnncynbcpoKCH, 
anKHJicyjibcpoHMJi, apuncyjibcjDOHMJi nnn 

TpHCjDT0pM9TMJ1Cyj1bC(D0Hmi . 

B cnoco6e a) annnnpoBaHMe mojkho 
npoBOflHTb c ncnonb30BaHneM Kap6oHOBOH 
KucnoTbi cpopMyribi XIY n CBH3yioLAero 
Beii4ecTBa, TaKoro, KaK KapGoflMUMUfl, Hanprnviep, 
flHL4HKnoreKcnnKap6oflHMMHfl. B flpyroM cny-iae 
rpynna KapooHOBOH KHcnoTbi mokst HaxoAHTbca 
b aKTHBupoBaHHofi cpopMe, HanpuMep, 
ranoreHaHrnflpufla, TaKoro KaK xnopuA hjih 
6poMMfl, nnn aHrnAP^Aa, TaKoro KaK CMeLuaHHbifi 
aHrMApufl. Cnoco6bi nonyqeHHfl coeAHHeHHH 
cpopMyribi (III) onucaHbi b ny6riHKauHi/i N GB 
2224734 M EBponaTeHTe N 365324. 

B cnoco6e 6) b KanecTBe npHMepoB 
aunTMriMpyioiAMX BemecTB, a Tao<e 
ranoreHaHrnflpwAOB v\ aHrnflpnflOB, moxho 
yKa3aTb, HanpHMep, coeAHHeHHH cpopMyn 
R 8 CO ra „, (R S C0) 2 0, R 9 S(0) n ran, (R 9 S0 2 ) 2 0 
h ranoreHcpopMnaTbi, jams KaK CICOOR 8 . 

Mo>kho npoBOAHTb MHoroKpaTHoe 
aunnnpoBaHHe c npnMeHehineM 

CTexnoMeTpnHecKM-n36biTOHHoro KonmecTBa 
aunnnpyioLuero BeLuecTBa h 6onee wecTKHX 
yc/ioBMM auwnnpoBaHns. 

npeAnoHTHTejibHbie nyTH nonyHeHHH 
coeAHHeHHH no H3o6peTeHHK) noKa3aHbi b 
onucaHHOM HH>Ke cnoco6e. 

Cnoco6: 

r-aMHHOcnnpo[M30xnHonnH-4(IH),3'-nnppojinAHH 

1- 1,2',3,5'-(2H)-TeTpoHbi no HacTOflLAeMy 
n3o6peTeHHio nojiyMaioT c noMOLAbio peahen, 
npoBOAHMbix no cxeMe, npuBeAeHHofi b KOMi\e 
TeKCTa, rfle R 1 - ranoreH hjih BOAopoA, a R 3 - 
ABy3aMeii^eHHbiti apanKHn 

CTaflna a) npoBOflflT pea^uro nn6o 

2- 6pOM6eH30HHOH KHCflOTbl, jih6o 

2-xnop6eH30HHOH KHcnoTbi cpopMyribi (III), 
rfle R1 nMeeT BbiiueyKa3aHHbie 3HaMeHUfi, c 
AHMeTMriManoHaTOM m NaH b npncyTCTBHH 
KaTannTHMecKoro Koni/NecTBa CuBr ao 
nonyneHHn AHMeTHJioBoro scpnpa 
nponaHAHOHHofi KHcnoTbi cpopMyribi (IV), rAe 
R 1 HMeeT BbiLueyKa3aHHbie SHaMeHHS. 

2-6poM6eH30MHafi nrin 2-xnop6eH30HHan 
KucnoTa cpopMyribi (III), Tpe6yeMbie no 
HacT03LASMy H3o6peTeHHK5, BbinycKaioTCfl 
npoMbiLuneHHOCTbio hjih MoryT 6biTb 
npuroTOBneHbi n3BecTHbiMM cnoco6aMU. 

CTaAHS b) flHMeTHnOBblH 3-cpnp 

nponaHAHOMHOM KHcnoTbi cpopMyribi (IV) mo>kho 

B3aHMOAeMGTBOBaTb C THOHUJlXflOpHflOM c 

o6paTHbiM xonoAnnbHUKOM ao nonyMeHUfl 
xnopnAa cooTBeTCTByioiASM Kucnorbi, KorapbiM 
nocne o6pa6o™ Et 3 N b o6bNHOM 
pacTBopnTene, KOTopbiPi He OKa3biBaeT 
OTpuL^aTenbHoro B03AencTBHfi Ha peaKUMio, 
HanpuMep, b TeTparnApocpypaHe, mo>k9t AaTb 
coeAHHeHne cpopMyribi (V), rAe R 1 MMeeT 
BbiiueyKa3aHHoe 3HaHeHne. 

daAUfi c) npoBOAflT peaKUHio coeAHHeHun 
cpopMyribi (V), rAe R 1 HMeeT BbiujeyKa3aHHoe 
3HaHeHne, c R 3 -NH 2 b npucyTCTBHn Et 3 N b 
o6bNHOM pacTBopMTene, KOTopbiCi He OKa3biBaeT 
OTpuL^aTenbHoro AeHCTBHfi Ha peaKUHio, 
HanpuMep, b N,N-AHMe™ncpopMaMHAe ao 
nonyMeHMfl coeAHHeHHS cpopMyribi (VI), rAe 



R 1 H R 3 HMeioT BbiiueyKa3aHHbie 3 

daAHfl d) npoBOAflT peaKL|Mio coeAMHeHUfi 
dpopMyribi (VI), we R 1 n R 3 HMeioT 
BbiLiieyKa3aHHbie 3HaneHH3, c HeopraHnnecKUM 

OCHOBaHHeM, T3KHM K3K Kap60H3T KaflUfl, B 

oBbNHOM pacTBopMTene, KOTopbiCi He OKa3biBaeT 
OTpuLiaTeribHoro Aei^cTBMfl Ha peaKi^MK), 
HanpuMep, b N,N-AMMeTnncpopMaMHAe nocne 
Mero Ao6aBnnioT TpeT-6yTnn6poMai_|eTaT ao 
nonyMeHMfl coeAHHeHHa cpopMyribi (VII), rAe 
R 1 M R 3 nMeioT BbiLueyKa3aHHbie 3HaneHHs. 

CTaAMfl e) Mo>kho npoBecTi/i peaKi^MK) 
coeAHHeHna cpopMyribi (VII), rAe R 1 n R 3 HMeioT 
BbiLueyKa3aHHbie 3HaHeHnn, c opraHMHecKon 

KMCJ10TOM, TaKOM K3K TpMCpTOpyKCyCHafl KMCJIOTa, 

b o6bNHOM pacTBopMTene, He OKa3biBaioLAeM 
OTpMLiaTeribHoro AeficTBMfl Ha peaKi^MK), 
HanpuMep, b xnopncTOM MeTHneHe, ao 
nonyMeHHfl coeAHHeHHfi cpopMyribi (VIII), rAe 
R 1 m R 3 HMeioT BbiLueyKa3aHHbie 3Ha4eHMfl. 

CTaflMfl f) Mo>kho npoBec™ peaKL|Hio 
coeAHHeHHa cpopMyribi (VIII), rAe 1 f1MP DMCO - 
d 6 , 400 Wu): S 3,68 [c, 6H,(-C0 2 Me 2 ], 5,79 
[C, 1H, Ar-CH(C0 2 Me) 2 ], 7,12 (aa, J= 10,06 
ru„ 2,61 V\\, 1H, Ar-H), 7,33 (at, J = 8,48 
ru, 2,64 V\\, 1H. Ar-H), 8,03)AA, 8,77, fu,, 
6,17 Tu, 1H, Ar-H) 

HKC (KBr, cm" 1 ): 3400-2700 (C0 2 H), 
1730(CO), 1680(CO). 

Macc-cneKTpoMeTpnfl (m/e): 270 (M + ), 238 
(M + -CH 3 OH), 210 (M + -CH 3 OH, -CO), 
151(M + -CH3OH, -CO, -C0 2 CH 3 ). 

BbNncneHO,%: C 53,34; H 4,10. 

Haiw3HO,%: C 53,36; H 3,93. 

TeMnepaTypa nnaB/ieHUs: 121 ,5-123,0 °C. 

flMMeTHflOBblH 3-CpMp 

(2-Kap5oKcw-6-xnopcpeHMri)nponaHAHOMHoJi 
KucnoTbi 1 3MP DMCO - d 6 , 200 Mfu,): 5 3,69 
[c, 6H,(-C0 2 Me 2 ], 5,78 [c, 1H, 
Ar-CH(C0 2 Me) 2 ], 7,38 (a, J= 1,8 Vu,, , 1H, 
Ar-H), 7,58 (aa, J = 7,8 ru,, 1,8 ^, 1H, 
Ar-H), 7,96) (a, J=8,2, ^, 1H, Ar - H), 
13,5 (LUHp.c. 1H, -C0 2 H) 

MKC (KBr, cm" 1 ): 3200-2700 (C0 2 H), 
1760(CO), 1740(CO), 1690(CO). 

Macc-cneKTpoMeTpufi (m/e): 286 (20M + ), 
254 (64, M + -CH 3 OH), 222 (60, M + -2 x CH 3 OH) 

BbNncneHO.%: C 50,28; H 3,87. 

HatiAeHO,%: C 50,40; H 3,87. 

TeMnepaTypa nnaBJieHnsq: 125-1 27 °C. 

flUMeTHflOBbltf 3CpHp 

(2-Kap6oKcn-6-6poMcf)eHnn)nponaHAHOMHOM 
KucnoTbi 1 5^MP DMCO - d 6 , 400 MVu,). 5 3,68 
[c, 6H,(-C0 2 CH 3 ) 2 ], 5,74 [c, 1H, Ar-CH-), 
7,5 (A, J= 2,02 Tu, 1H, Ar-H), 7,70 (AA, J = 
8,4 Tu, 1,98 Tu, 1H, Ar-H), 7,87 (a J = 
8,41 Tu, 1H, Ar-H) 

MKC (KBr, cm" 1 ): 3400-2300(CO 2 H), 
1745(CO), 1720(CO), 1695(CO). 

Maco-cneKTpoMeTpHfl (m/e): 330(M + ) 
298(M + -CH 3 OH) 

BbiHMcneHO%: C 43,53; H 3,35. 

HafiAeHO,%: C 43,56; H 3,23. 

TeMnepaTypa nnaBJieHMa: 127-1 28 °C. 

CTaAHn b) MeTHnoBbiH acpnp 
3-MeT0Kcn-1 -OKCo-1 H-2-6eH3onnpaH-4-Kap6oHOB 

OH KMCJIOTbl. 

CMecb AHMeTHnoBoro ocpnpa 

(2-Kap6oKCMCpeHMn)nponaHAHoCiHoCi KucnoTbi 
(10,0 r, 39,68 MMonb) h SOCI 2 (100 r) 
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HarpeBaioT c o6paTHbiM xonoAnnbHMKOM b 
TeneHne 2 h. JleTyHHe KOMnoHeHTbi yAansioT nofl 
BaKyyMOM, a cbipofi npoflyKT (xnopufl Ki/icnoTbi) 
pacTBopaioT b TeTparMflpocfjypaHe (200 mji). 
flo6aBnsK)T TpusTunaMHH (27,64 mji, 198,4 
MMonb) n ciwecb nepeMeniHBaioT b TeqeHne 30 

b HCI OH, 1000 mji), SKCTparMpyfOT EtOAc, a 
opraHMMecKne 3KCTpa«Tbi BbicywHBaioT HaA 
MgS0 4 . nocjie BbinapuBaHMn \a KpncTannn3aunn 
H3 aueTOHa/scpnpa/reKcaHa (nocne oxna>KAeHHfl 
AO -20 °C) nony^aioT TBepfloe Bei^ecTBO 6enoro 
i^BeTa (87,6 r, 94,4%, TeMnepaTypa nnaBneHnq 
129-130°C). 

1 H AMP (DMCO - d 6 , 400 Mfu,): 5 3,82 (c, 
3H, -CH 2 Me), 4,03 (c, 3H, -OMe), 7,42 (t, J 
= 7,26 fu,, 1H, Ar-H), 7,8 (t, J = 8,2 fu,, 
1H, Ar-H), 7,9 (a, J = 8,3 ru,, 1H, Ar-H), 
8,1 (a, J = 7,26 Tu, 1H, Ar-H). 

MKC (KBr, cm" 1 ): 1740(CO), 1685(CO). 

Macc-cneKTpoMeTpufi (m/e): 234 (15M *), 
206 (38,5M + -CO), 203(12, M + -OMe) 

BbNMoneHO,%: C 61,59; H 4,30. 

HaMAeHO,%: C 61,82; H 4,29. 

Hi/i>KecneAyioLAne coeAHHeHHfi 
npuroTaBiiMBaHDT npaKTHMecKne TaK >Ke, ksk b 
npniwepe 1 CTaAnn b): 

MeTuneHOBbiti scpi/ip 
6-cbTop-3-MeTOKCn-1-OKCo-1H-2-6eH3onnpaH-4-K 

ap6oHOBOM KMCJlOTbl. 

R 1 n R 3 HMeioT BbiLueyKa3aHHbie 3HaHeHHfi, c 

CBfl3y(OUJ,HM BemSCTBOM, TaKMM K3K 

1-(3-AHMeTMJiaMMHonponMJi)-3-3TMJiKap6oAnnMH 
A (flKK')/1-rnApoKcn6eH30Tna3OJi (TOBT) b 
o6bNHOM pacTBopMTene, KOTopwCi He 0Ka3biBaeT 
OTpMuaTeiibHoro AePicTBun Ha peaKUHio, 
HanpMMep, b N.N-AHMeTHncpopMaMi/iAe, a 3aTeM 
Ao6aBHfiioT rnApa3HH n Et 3N ao nony^eHun 
coeAHHeHns cpopMynbi (IX), rAe R 1 n R 3 nwieioT 
BbiLueyKa3aHHbie 3HaHeHnn. 

Cranm g) Mo>kho npoBecTH peaKUHio 
coeAHHeHun cpopMynbi (IX), rAe R 1 n R 3 HMetoT 
BbiiueyKa3aHHbie 3HaHeHna, c 
MeTMJixnopocpopMnaTOM B npucyTCTBHH Et3N B 
o6bNHOM pacTBopuTene, Koropbm He OKa3biBaeT 
OTpnuaTenbHoro p,eV\CTBV\n Ha peaKUHio, 
Hanpniwep, b TeTparnApocpypaHe, ao nonyneHUfl 
coeAHHeHna cpopMynbi (X), rAe R 1 v\ R 3 HMewrr 
BbiLueyKa3aHHbie 3HaHeHnn. 

CTaAHfl h) CoeAHHeHne cpopMynbi (IX), rAe R 
1 m R 3 HMeroT BbiujeyKa3aHHbie 3HaHeHnn, 

MO>KHO B3aHMOAefiCTBOBaTb c yKcycHbiM 

aHrnApnAQM npn 70 °C ao nonyneHMfl 
coeAHHeHna cpopMynbi (XI), rAe R 1 n R 3 HMeioT 
BbiLueyKa3aHHbie 3HaHeHnn. 

daAUfi i) Mo>kho npoBecTH peaKUHio 
coeAHHeHna cpopMynbi (IX), rAe R 1 n R 3 HMeior 
BbiLiieyKa3aHHbie 3HaneHHfl, c aHrnAP^AOM 

TpMCpTOpMeTaHCyjlbCpOHOBOM KHCnOTbl B 

npucyTCTBMH Et 3 N b oobNHOM pacTBopnTene, 
KOTopbiPi He OKa3biBaeT OTpnuaTenbHoro 
Ae^cTBua Ha peaKUHio, HanpuMep, b xnopHCTOM 
MeTHneHe, ao nonyHeHns coeAHHeHns cbopMyribi 
(XII), rAe R 1 n R 3 i/iMeioT BbiiueyKa3aHHbie 



npwBeAeHHbie Huxe npwMepu 

nnniocTpnpyioT Hacroamee M3o6peTeHne. 
npMMep 1 . 

r-aMMHO-2-[(4-6poMO-2-cpTopMeHnn)MeTnn]c 
nnpo[n30XMHOJiMH-4-(1 H),3'-nnpponwAMH]-1 ,2', 3, 
5'(2H)-TeTpoH. 

CTaAHfl a) flMMemnoBbiPi ocpup 



(2-Kap6oKcncbeHnn)nponaHAnoCiHoCi 

B 3HeprnHHyro nepeMeuiHBaeMyio cycneH3Mio 
(0°C) 2-6poM6eH30MHoR KHcnoTbi (30,0 r, 
149,32 MMonb), 6poMHAa MeAH (2,14 r, 14,98 
MMonb), m AnweTunoBoro acpupa ManoHOBOM 
KHCJiOTbi (300 mji) Ao6aBJiflfOT NaH (80%, b 
MMHepaiibHOM Macne, 10,75 r, 358,37 MMOJib) b 
TeneHne 30 mmh, npn stom iiotok cyxoro 
N 2 nponycKaioT HaA CMecbio. nocne Toro, KaK 
Ao6aBJieHne NaH 3aBepnianocb, civiecb 
nepeMeninBaioT b Te^eHne 10 mmh npn 
KOMHaTHoR TeMnepaType, n eiAe b TeneHne 30 
muh npn 70°C (TeMnepaTypa Hapy>KHoCi 
MacriflHOM 6aHM). B gtom BpeMfl cycneH3na 
npeBpaLAaeTcs b TBepAyio Maccy, Korapyro 
pacTBopnioT b H 2O (1000 mji). Boahnw enow 
GKCTparnpyioT A^sTMnoBbiM scpupoM (3 x 500 
Mn) h noAKMcnaioT 2 h. HCI. CMecb 
GKCTparnpyioT Et OAc m BbicyniMBaioT HaA 
MgS0 4 . nocne BbinapMBaHun nonynaioT 
coBepnieHHO 6enoe TBepAoe BemecTBO, 
KOTopoe nepeKpncTannn3yi0T H3 Et20/reKcaHa 
(nocne oxna>KAeHHfl ao 20 °C) ao nonyneHHfl 
TBepAoro BemecTBa 6enoro L(BeTa (34,2 r, 
90,9%, TeMnepaTypa nnaBneHns 119 - 120°C) 

1 H HMP (DMCO - d 6 , 400 Mfu,): S 3,67 (c, 
6H, -CH(C0 2 CH 3 ) 2 ], 5,72 [c, 1H, 
-CH(CO 2 CH 3 ) 2 ] , 7,3 (A, J = 7,76 ru,, 1H, 
Ar-H), 7045 (at, J = 7,66 ru,, 1,12 ru,, 1H, 
Ar-H), 7,6 (at, J = 7,66 ru,, 1,45 ru, 1H, 
Ar-H) 7,94 (AA, J = 7,8 ru,, 1,33 ru,, 1H, 
Ar-H), 13,2 (c, 1H-C0 2 H). 

MKC (KBr, cm" 1 ): 3300-2700(CO 2 H), 
1750(CO), 1730(CO), 1680 (CO). 

Macc-cneKTpoMeTpufl: (m/e): 252(M + ), 
220(M + -CH3OH), 188(M + -2 x CH 3 OH) 

BbWMCJieHO,%: C 57,14; H 4,80. 

HafiAeHO,%: C 57,05; H 4,78. 

Hn>KecneAyioiAne coeAMHeHna 
npnroTaBnnBaioT npaKTunecKH TeM >xe 
cnocoBoM, KaK b npuMepe 1 CTaAHH a): 

AHMeTMnOBblM 30kip 

(2-Kap6oKcn-6-c£TopcbeHnn)nponaHAMoCiHOM 

KMCJlOTbl 

1 H ^MP (DMCO - d 6 , 400 Mfu,): 5 3,81 (c, 
3H, -C0 2 CH 3 ), 4,06 (c, 3H,-OCH 3 -), 7,27 (at, 
J= 8,3 Tu, 1H, Ar-H), 7,8 (AA, J = 11,83 fu,, 
2,49 Tu, 1H, Ar-H), 8,16 (AA, J = 8,92 Tu, 
6,2 Tu, 1H, Ar-H). 

MKC (KBr, cm" 1 ): 1750 (CO), 1685 (CO). 

Macc-cneKTpoMeTpun (m/e): 252 (24, M + ), 
224 (54,M + -CO). 

BbiHncneHO,%: C 57,15; H 3,60. 

HafiAeHO,%: C 57,19; H 3,57. 

TeMnepaTypbi nnaBneHns: 142-143 °C. 

MeTHnoBbiM 30np 
6-xnop-3-MeTOKCn-1 -okco-1 H-2-6eH3onnpaH-4-Ka 

p60HOBOfi KUCJIOTbl. 

1 H ^MP (DMCO - d 6 , 400 MTu): 5 3,81 (c, 
3H, -C0 2 CH 3 ), 4,05 [c, 3H, OCH 3 ), 7,44 (AA, 
J = 8,56 Tu, 1,99 Tu, 1H, Ar-H), 8,06 (m, 
2H, Ar-H). 

MKC (KBr, cm" 1 ): 1750(CO), 1690(CO). 

Macc-cneKTpoMeTpi/in (m/e): 268 (34, M + ), 
240 (86,M + -CO) 

BbNncneHO,%: C 53,65; H 3,38. 

HaMAeHO,%: C 53,59; H 3,35. 

TeMnepaTypbi nnaBneHMa: 194-195 °C. 

MeTunoBbM scpup 
6-6poMO-3-MeTOKCM-1 -okco-1 H-2-6eH3onnpaH-4- 

Kap60HOBOM KMCnOTbl. 
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1 H AMP DMCO - d 6 , 400 MRl,): 5 3,81 (c, 
3H, -C0 2 CH 3 ), 4,05 (c, 3H, -OCH 2 ), 7,6 (aa, 
J = 8,38 rn, 1,77 ru,, 1H, AR-H), 8,0 (a, J = 
8,39 ru,, 1H, Ar-H), 8,23 (fl, J = 1,95 ru,, 
1H, Ar-H). 

MKC (KBr, cm" 1 ): 1740(CO), 1680(CO) 

Macc-cneKTpoMeTpua (m/e): 312(17M *), 
284(45,M 1 -CO) 

BbNMCJi9H0,%: C 46,03; H 2,90. 

HafifleHO,%: C 46,12; H 2,62. 

TeivinepaTypa nnaBneHnsi 200 - 201 °C. 

CTaflna c): MeTunoBbiCi 3cpnp 

2- [(4-6poMO-2-cpTopMeHMn)MeTnn]-1,2,3,4-TeTpa 

TMflpO-1 ,3-flMOKCO-4-M30XMHOriMH-Kap60HOBOM 
KUCJiOTbi. 

B pacTBop MeTunoBoro scpwpa 

3- MeTOKCM-1-OKCo-1H-2-6eH3onnpaH-4-«ap6oHOB 
oti KUCJiOTbi (5,0 r, 21 ,37 MMOJib) b N, 
N-AHMe™ocpopMaMHAe (100 mji) Ao6aBiifl(OT 

4- 6poM-2-cpTop6eH3nnaMHH (4,36 r, 21,37 
MMonb) n Et 3 N (5,96 mji, 42,74 MMOJib). Ciuecb 
nepeMeLUMBaKDT npn 80°C b TeneHne 30 mmh, 
BbinnBaiOT b H 2 0 (1500 mji), noAKMCJifiiOT 
HCI(2H) n SKCTparnpyioT Et OAc. OpraHMHecKne 
3KCTpaKTbi BbicyninBaHDT HaA MgS0 4 . nocjie 
BbinapuBaHnsi i/i KpncTajuin3ai4iiii H3 
aueTOHa/reKcaHa (nocjie oxjia>KAeHne ao 
-20 °C) nojiynaioT TBepAoe Bem,ecTBO 6ejioro 
u,BeTa (7,6 r, 87,7%. TeMnepaTypa njiaBJieHMfl 
149 - 150°C). 

1 H RMP (DMCO - d 6 , 400 MTu,): S [3,67 c, 
4,0 (c), 3H, -C0 2 Me, TayrapMepHbiM] , [5,06 
(kb), J = 15,4 Ri 5,30 (c), 2H, -NCH 2 , 
TayTOMepHbiPi], 5,4 (c), 1H, CH-C0 2 Me, 
TayTOMepHbiR], 7,07-8,43 (m, 7H, Ar-H, 
TayTOMepHbiR). 

MKC (KBr, cm" 1 ): 1670(CO), 1605(CO). 

Maoc-cneKTpoMeTpufl (FAB): 406(80, M + +H), 
374(40, M + -OCH 3 ) 

BbNMOJieHO,%: 53,22; H 3,23; N 3,45. 

HaMfleHO.%: C 53,19; H 2,98; N 3,40. 

Hn^ecneAyioLAne coeAHHeHna 
npuroTaBJiMBawT npaKTiwecKH TaK «e, kbk b 
npuwiepe 1 , 3Tan b). 

MeTHJiOBbiM 3Cpnp 
2-[(4-6poMO-2-cpTopcpeHnn)MeTnn]-6-cpTop-1 l 2 l 3 l 
4-TeTparnApo 

-1 ,3-flHOKCO-4-M30XHHOJlHHKap60HOBOM KUCJiOTbi 

1 H AMP (DMCO - d 6 , 400 Mru,): s 3,98 (c, 
3H, -C0 2 CH 3 ), 5,27 (c, 2H, -NCH 2 -), 7,08 (t, 
J = 7,95 ru,, 2H, Ar-H), 7,2 (m, 1H, Ar-H), 
7,34 (m, 2H, Ar-H, -OH), 7,54 (m, 1H, Ar-H), 
8,1-8,26 (m, 2H, Ar-H). 

MKC (KBr, cm" 1 ): 1680(CO), 1660(CO), 
1610(CO) 

Macc-cneKTpoMeTpua (m/e): 423(M + ), 
391 (M + -CH 3 OH). 

BbNMCJieHO, %: C 50,97; H 2,85; N 3,30. 

HaRfleHO, %: C 50,86; H 2,86; N 3,33. 

TeMnepaTypa njiaBJieHMfl 157-158 °C. 

MeTMJioBbiM acpup 
6-xnopo-1 ,2,3,4-TeTparMAPO-2-MeTMJi-1 ,3-ahokco 

-4-M30XMHOJlMHKap60HOBOCi KUCJiOTbi 

1 H AMP (DMCO-d 6 , 200 MRj,): 5 [3,23 
(c), 3,44 (c), TayTOMepHbiw, 3h, -NCH 3 ] , [3,71 
(c), 4,03 (c), TayTOMepHbiM, 3H, -C0 2 CH 3 , 
7,3-8,4 (TayTOMepHbiM, Ar-H, -OH, 4H) 

MKC (KBr, cm" 1 ): 3440(OH), 1680(CO), 
1600(CO) 

Macc-cneKTpoMeTpua (m/e): 267(M + -OMe), 



235 (M + -OMe) 

BbHHCJieHO, %: C 53,85; H 3,77; N 5,23. 

HaMAeHO, %: C 53,66; H 3,63; N 5,14. 

TeMnepaTypa nnaBJieHHfl 166-1 67 °C. 

MeTHJioBbM acpup 
6-6poMO-1 ,2,3,4-TeTparnApo-2-MeTnn-1 ,3-ahokc 

0-4-H30XHHOJlMHKap60HOBOM KMCJIOTbl. 

1 H flMP (DMCO -d 6 , 400 Mru,): S [3,2 (c), 
3,42 (c), 3H, TayTOMepHbiM, N-CH 3 ] , [3,7 
(c), 4,01 (c), 3H, TayTOMepHbi«, -C0 2 CH 3 ], 
[5,33 (C), 1H, TayTOMepHbiM, Ar-CH-] , 7,5 
(AA), 7,8 (aa), TayTOMepHbiPi, 1H, Ar-H, 8,0 
(A), 8,08 (a), TayTOMepHbiM, 1H, Ar-H], [8,51 
(A), 7,63 (a), TayTOMepHbiM, 1H, Ar-H) 
MKC (KBr, cm" 1 ): 1665 (CO), 605 (CO) 
Macc-cneKTpoMeTpun (m/e):31 1 (M + ) 
BbNucneHO, %: C 46,18; H 3,23; N 4,49. 
HaiwsHO, %: C 45,83; H 2,77; N 4,38. 
TeMnepaTypa nnaBJieHUfl 190-191 °C. 
CraAHfl d) 1 ,1-AHMeTMJi3THJi0BbiM scpup 

2-[(4-6pOMO-2-d5TOpCpeHMJl)MeTMJl] 

-1 ,2,3,4-TeTparnflpo-4-(MeTOKCHKap6oHMJi)-1 ,3-a 

MOKCO-4-H30XHHOJlHH-yKCyCHOM KMCJIOTbl. 

B cycneH3Mio MeTunoBoro scpupa 
2-[(4-6poMO-2-cpTopcpeHMJi)MeTHJi]-1,2,3,4-TeTpa 
rnflpo-1 ,3-flnoKco-4-n30XMHonnHKap6oHOBOM 
KUCJiOTbi (4,79 r, 11,58 MMOJib), K 2 C0 3 (3,19 
r, 23,16 MMOJib) b N, N-AHMeTmicpopMaMHAe 
(100 mji) Ao6aBJifiioT TpeT-6yTmi-6poMai_^eTaT 
(2,81 mji, 17,37 MMonb). nocjie nepeMeiiinBaHkin 
npn 75°C b TeneHne 1 h CMecb BbiJiMBaioT b 
H 2 0, 3KCTparnpyi0T EtOAc n BbicyujMBaioT HaA 
MgS0 4 . nocjie BbinapuBaHMfi v\ omhctkh c 
npuMeHeHneM 6bicTpoti xpoMaTorpacpnn 
(reKcaH/EtOAc 4/1) nojiyMaioT npo3paHHoe 
Macno (5,69 r, 94,5%). 

1 H AMP (DMCO-ds, 400 MTu,): 5 1,04 [c, 
9H, - C(CH 3 ) 3 ], 3,53 c, 3H, -C0 2 CH 3l 3,60 
[AA, J = 17,7 V\\, 2H, -CH2C0 2 (CH 3 ) 3 ], 5,14 
(c, 2H, [NCH 7,17 ( t. , J = 8,25 Vu,, 1H, 
Ar-H), 7,36 (aa, J = 8,36 ru,, 1,75 Vu, Ar-H), 
7,6 (m, 3H, Ar-H), 7,77 (at., J = 7,2 Vu,, 
1,27 Tu, 1H, Ar-H), 8,19 (AA, J = 8,25 Vu,, 
1,54 ru,, 1H, Ar-H) 

MKC (CHCI 3 , CM" 1 ): 1720(CO), 1675(CO) 

Macc-cneKTpoMeTpMfi (m/e): 520(M + H) + 
464 M + -C(CH 3 ) 3 . 

Hn>KecjieAyioiAne coeAHHeHHH 
npuroTaBJinBaioT npaKTunecKH TeM >Ke 
cnoco6oM, hto b npuMepe 1, craAHfl d): 

1 ,1-AHMeTHJl3THJlOBblM SCpHp 

2-[(4-6poMO-2-cpTopcpeHHJi)MeTHJi] 
-6-cpTop-1,2,3,4-TeTparnAPO-4-(MeTOKCMKap6oHM 
ji)-1,3-amokco-4- M30xnHOJiMH-yKcycHoCi KucnoTbi. 

1 H AMP (DMCO - d 6 , 200 Mru,): S 1,10 (c, 
9H, -CMe 3 ), 3,55 (c, 3H, -C0 2 CH 3 ), 3,62 (a, J 
= 17,5 ru,, 1H, -CH 2 C0 2 CMe 3 ), 3,75 (a, J = 
17,5 Vu,, 1H, -CH 2 C0 2 CMe 3 ), 5,15 (c, 2H, 
-NCH 2-), 7,15 (T, J = 8,2 Vu,, 1H, Ar-H), 
7,35 (a, J = 8,2 Vu,, 1H, Ar-H), 7,45-7,70 
(M, 3H, Ar-H), 8,38 (AA, J = 8,16 ru,, 5,70 
ru,, 1 H, Ar-H)> 

MKC (KBr, cm" 1 ): 1750(CO), 1720(CO), 
1675(CO) 

Macc-cneKTpoMeTpufi (m/e): 538(M + H) + , 
481 (M + + H-CMe 3 ) 

BbNucjieHO, %: C 53,55; H 4,12; N 2,60. 
HawAeHO, %: C 53,49; H 4,00; N 2,63. 

1 ,1-AHMeTHJI3THJlOBblM SCpUp 

6-xjiopo-1 ,2,3,4-TeTpa™APO-4-(MeTOKCMKap6oHM 

Jl)-2-MeTMJl-1 ,3-AMOKCO-4-M30XHHOJlHHyKCyCHOpi 
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1 H AMP (DMCO-d 6 , 200 Mru,): S 1,06 (c, 
9H, -C0 2 CMe 3 ), 3,3 (c, 3H, -NCH 3 ), 3,6 (c, 
3H, -C0 2 CH 3 ), 3,67 (kb, J = 17,5 2H, 
-CH 2 C0 2 CMe 3 7,68 (pp., J = 9,0 l~H, 1,6 
ru,, 1H, Ar-H), 7,77 (a, J = 2,0 ru,, 1H, 
Ar-H), 8,21 (a, J = 8,2 Fu,, 1H, Ar-H) 

MKC (KBr, cm" 1 ): 1 740(CO)1 720(CO), 
1680(CO) 

Macc-cneKTpoMeTpua (m/e): 381 (M + ) 

BbNMcnsHO, %: C 56,82; H 5,28; N 3,67. 

HaifaeHO, %: C 57,00; H 5,41; N 3,66. 

TeivmepaTypa njiaBTieHns 135-136 °C. 

1,1-flHMeTHJl3TMJlOBblM SCpHp 

6-6poMO-1,2,3,4-TeTparnAPO-4-(MeTOKCHKap6oHM 

fl)-2-MeTHJl-1 ,3-flHOKCO-4-M30XMHOJlHHyKCyCHOR 
KHCJIOTbl. 

1 H AMP (DMCO-dg, 200 Mru,): S 1,05 [c, 
9H, -C(CH 3 ) 3 ], 3,28 (c, 3H, NCH 3 ), 3,59 (c, 
3H, -CO2CH3), 3,58 (a, J = 17,03 ru,, 1H, 
-CH 2 C0 2 -), 3,67 (A, J = 17,03 r\\, 1H, - 
CH 2 C0 2 -), 7,81 (AA, J = 8,4 ru,, 1,85 RJ,, 
1H, Ar-H), 7,88 (a, J = 1,81 ru,, 1H, Ar-H), 
8,08 (fl, J = 8,4 Fu,, 1H, Ar-H). 

MKC(KBr, cm" 1 ): 1740(CO), 1710(CO), 
1670(CO) 

Macc-cneKTpoMeTpua (m/e): 425(M + ), 
370(M + _ C4H7), 352 (M + -C4H9O) 

BbiHucneHO, %: C 50,72; H 4,73; N 3,29. 
HawfleHO, %: C 50,47; H 4,68; N 3,12. 
TeMnepaTypa nnaBneHUfl 1 52-153 °C. 
CTaAHfi e). 
2-[(4-6poMO-2-cpTopcpeHnn)MeTnn] 
-1 ,2,3,4-TeTparnflpo-4-(MeTOKCHKap6oHMJi)-1 ,3-a 
noKCO-4-M30XMHonnHyKcycHa3 KncnoTa. 

Cwiecb 1 ,1-AHMeTnn3TnnoBoro acpupa 
2-[(4-6poMO-2-cpTopcpeHnn) MeTun] 
-1 ,2,3,4-TeTparnApo-4-(MeTOKCHKap6opHMJi)-1 ,3- 
AHOKCO-4- M3oxnHOJinHyKcycH0^i KUcnoTbi (5,19 
r, 9,81 MMOJib), CH 2 CI 2 (100 mji) m CF3CO2H 
(20 mji) nepeMewHBaioT npn KOMHaTHoti 
TeiwnepaType b TeneHne 5 4. JleTyMne 
KOMnoHGHTbi yAajisKiT noA BaKyyMOM, a ocTaTOK 
7J OHULAaioT MmoBeHHOM xpoMaTorpacpi/ieii Ha 
^ cunnKarene, npoMbiTOM khcjiotcm (5% H3PO4 b 
C MeOH), ao nonyneHna oejioro TBepAoro 
BemecTBa (4,12 r, 90,5%, TeMnepaTypa 
nnaBfieHun 139-140°C). 

1 H AMP (DMCO-d 6 , 400 Mru,): S 3,54 (c, 
_k 3H, C0 2 CH 3 ), 3,64 (KB, J = 17,67 ru,, 2H, 

CH 2 C0 2 H), 5,12 (kb. J = 15,34 ru,, 2H, 
-NCH 2 -), 7,14 (t, J = 8,22 Fu,, 1H, Ar-H), 
0 7,3 (A, J = *,3 Fu, 1H, Ar-H), 7,5-7,6 (m, 

3H, Ar-H), 7,76 (a, J = 7,4 Fu,, 1H, Ar-H), 
CTl 8,16 (A, J = 7,8 Fu,, 1H, Ar-H), 12,35 (c, 1H, 

MKC(KBr, cm" 1 ): 3280(OH), 

00 3200-2700(CO 2 H), 1 750(CO), 1 675(CO). 

Macc-cneKTpoMeTpua (m/e): 463(M + ), 
445(M +_ H , -OH) 
O BbNMoneHO, %: C 51,28; H 3,30; N 2,99. 

HaMAeHO, %: C 51,26; H 3,48; N 2,95. 
"* Hn>KecneAytoLAee coeAHHeHne nonyHaioT 

npaKTMMecKH TeM we cnoco6oM, KaK b npi/iMepe 
1 , CTaAna e): 

2-[(4-6poivio-2-cpTopcpeHnn)MeTnn]-6-cpTop-1, 
2,3,4-TeTpa™flpo-4-(MeTOKCHKap6oHnn)-1 ,3-amo 
Kco-4-n30xnHonnHyKcycHap KncnoTa. 

1 H AMP (DMCO-d 6 , 400 MRi,): S 3,56 (c, 
3H, -C0 2 CH 3 ), 3,6 (A, J = 17,9 Fu,, -CH 2 C0 2 H), 



3,8 (A, J = 17,9 ru,, 1H, -GH 2 C0 2 H), 5,1 (AA, J 
= 15,5 ru,, 2H, -NCH 2 -), 7,12 (c, J = 8,23 
Tu, 1H, Ar-H), 7,31 ( pp., J = 8,28 RJ,, 1,68 
ru,, 1H, Ar-H); 7,45 (at, J = 8,56 ru,, 2,5 
Tu, 1H, Ar-H), 7,54 (pp., J = 9,77 ru,, 1,89 
Tu: 1H, Ar-H), 7,64 (AA, J = 9,61 ru,, 2,46 
Tu, 1 H, Ar-H), 8,23 (pp., J = 8,79 To,, 5,81 
Tu, 1H, Ar-H), 12,67 (LUMp.c. 1H, -C0 2 H). 

MKC(KBr, cm" 1 ): 3400-2700(CO 2 H), 
1745(CO), 1710(CO), 1670(CO) 
10 Macc-cneKTpoMeTpun (m/e): 481 (M + ), 
405(M + -C0 2 , -CH3OH) 

BbiHucneHO, %: C 49,81; H 2,93; H 2,90. 

HaiiAeHO, % C 49,94; H 3,03; H 2,84. 

TeMnepaTypa nnaBneHna 132 - 133,5 °C. 
15 6-xnopo-1 ,2,3,4-TeTparnflpo-4-(MeTOKCHKap6 
OHnn-2-MeTnn-1,3-AnoKco-4-M30xnHonnHyKcycHa 

fl KMCJIOTa. 

1 H AMP (DMCO - d 6 , 200 Mru,): S 3,27 (c. 
3H, -CH 3 ), 3,59 (c. 3H, -C0 2 CH 3 ), 3,64 (kb, 
20 J = 17,5 ru,, 2H, -CH 2 C0 2 H), 7,65 (AA, J = 
8,6 ru,, 2,0 ru,, 1H, Ar-H), 7,78 (a, J = 2,0 
Tu, 1H, Ar-H), 8,18 (a, J = 8,0 Tu, 1H, Ar-H) 

MKC (KBr, cm" 1 ): 3440(OH), 3200 - 
2700(CO 2 H), 1750(CO), 1 71 0(CO) 1 675(CO) 
25 Macc-cneKTpoMeTpun (m/e): 325(M 1 ) 

BbHHcneHO,%: C 51,63; H 3,71; N 4,30. 
HafiAeHO, %: C 51,73; H 2,70; N 4,28. 
TeMnepaTypa nnaBneHun 195 - 196°C. 
6-6poMO-1 ,2,3,4-TeTparnAPO-4-(MeTOKCMKap6 

OHMJl)-2-MeTMJl-1,3-AMOKCO-4-H30XMHOnHHyKCyCH 

30 an KncnoTa 

1 H RMP (DMCO - d 6 , 200 Mru,): s 3,26 (c, 
3H, N-CH 3 ), 3,53 (a, J = 17,2 ru,, 1H, -CH 2 H), 
3,58 (c, 3H, -CO2CH3), 3,74 (a, J = 17,2 ru,, 
1H, -CH 2 C0 2 H), 7,77 (AA, J = 8,2 Tu, 2,2 
35 ru,, 1H, Ar-H), 7,87 (a, J = 2,2 ru,, 1H, 
Ar-H), 8,0 (a, J = 8,2 ru,, 1H, Ar-H), 12,64 
(c, 1H, -C0 2 H) 

MKC (KBr, cm" 1 ): 3450-2600(CO 2 H), 
1735(CO), 1700(CO), 1660(CO) 
40 Macc-cneKTpoMeTpMn (m/e): 369(M + ), 
324(M + . C 0 2 H) 

BbNncneHO,%: C 45,43; H 3,27; H 3,78. 
HatiAeHO,%: C 45,04; H 3,16; H 3,62. 
TeMnepaTypa nnaBneHun 194 - 195°C. 
45 CTaAHfl 0 

1'-aMHHO-2-[(4-6poMO-2-cpTopcpeHMJi)MeTnri] 
cnnpo[n30XMHonnH-4(1 H), 3'-nnpponnflMH]-1 ,2', 
3,5'(2H)-TeTpoH 
B pacTBop 

2-[(4-6poMO-2-cpTopcpeHHH3MeTHJi] -1, 2, 3, 
SO 4-TeTparnApo 

4-(MeTOKCMKap60HHJl)1,3-AMOKCO-4-M30XMHOJlMHy 

KcycHOM khcjiotu (2,5 r, 5,39 MMOJib) b N, 
N-AHMeTuncpoMaMHAe (60 mji) Ao6aBJinfOT 
1(3-AHMeTHJiaMHHonponnji)-3-3THJiKap6oAMHMMA 
a ruApoxnopuA (flKK , 1,34 r, 7,0 MMOJib) n 

55 rnApaT-1-rnAP0Kcn6eH30Tpna30Tia (TOBT, 1,09 
r, 8,08 MMOJib). Ilocjie nepeMeujuBaHna b 
TeneHne 2 h no Kanne Ao6aBJi3toT 6e3BOAHbiPi 
rnApa3HH (0,22 mji, 7,0 MMOJib), a 3aTeM - Et3N 
(1,5 mji, 10,77 MMOJib). CMecb nepeMeiunBaKJT b 

so TeneHne 30 mmh, BbiJiMBaioT b H 2 0, 
HeCiTpajiH3yiOT HCI(2H) n SKCTparnpyiOT EtOAc. 
OpraHMMecKne SKCTpaKTbi BbicyujMBaioT HaA 
MgS04. nocjie BbinapuBaHMfi m omhctkh 
MeTOAOM MrHOBeHHOw xpoMaTorpacpnn 
(reKcaH/EtOAc 1:1) m nocneAyioiAePi 
KpncTajuin3aunn H3 acpup/reKcaHa (nocne 
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oxna>Kfl6HMfi flo -20 °C) nonyqaioT 6enoe 
TBepAoe BemecTBO (1,68 r, 70,0%, TeMnepaTypa 
nnaBneHUfl 95 - 97°C). 

1 H AMP (DMCO - d 6 , 400 MFu,). S 3,33 (a, 
J = 18,2 Fu,, 1H, -HCHCO), 3,51 (a, J = 18,2 
Fu,, 1H, -HCHCO-), 5,07 (c, 2H, -NCH 2 -), 5,23 
(c, 2H, -NH 2 ), 7,17 (T, J = 8,3 Fu,, 1H, 
AR-H), 7,33 (aa, J = 8,3 fu,, 1,7 Fu,, 1H, 
Ar-H), 7,54 (m, 2H, Ar-H), 7,63 (t, J = 8,51 
Fu,, 1H, Ar-H), 7,79 (at, J = 8,7 Fu,, 1,25 
Fu,, 1H, Ar-H), 8,18 (AA J = 7,7 Fu,, 1,25 
Fu,, 1H, Ar-H) 

MKC(KBr, cm" 1 ): 3340(NH), 1720(C=O), 
1670 (C=0) 

Macc-cneKTpoMeTpua (m/e): 445(4, M + ) 

BbNMcneHO,%: C 51,14; H 2,94; H 9,42. 

HaRfleHO.%: C 51,04; H 2,94; H 9,30. 

HMxecneflyiomee coeAHHeHne 
npnroTaBfiMBaK3T npaKTMMecKH TeM >Ke 
cnoco6oM, hto b npuMepe 1, 3Tan f). 

1'-aiviMHO-2-[(4-6poMO-2-cpTopcpeHmi)MeTmi] 
-6-cpTopcnnpo[n30xnHorinH- 4(1 H), 
3'-nnpponnflMH]1 ,2', 3,5'(2H)-TeTpoH 

1 H flMP(DMCO - d 6 , 400 Ml"u): S 3,42 (KB, 
J = 18,2 Fu,, 2H, -CH 2 CO-), 5,05 (c, 2H, 
-NCH 2 -), 5,18 (c, 2H, -NH 2 ), 7,15 (t, J = 8,3 
l"u, 1H, Ar-H), 7,33 (AA, J = 8,1 fu,, 1,66 
Fu,, 1H, Ar-H), 7,49 (at, J = 8,5 fu,, 2,29 
Fu,, 1H, Ar-H); 7,55 (AA, J = 9,96 Fu,, 1H, 
Ar-H), 7,6 (AA, J - 9,75 l"u, 2,49 Fu,, 1H, 
Ar-H), 8,24 {ftp,, J = 8,9 Fu,, 5,8 l~u, 1H, Ar-H). 

MKC (KBr, cm" 1 ); 3350(NH), 3280(NH), 
1730(C=O), 1710(G=O), 1670(C=O) 

Macc-cneKTpoMeTpnfi (m/e): 463 (94M + ) 

BbNMcn8Ho:% C 49,16; H 2,61; N 9,05. 

HafifleHO,%: C 49,19; H 2,66; N 8,96. 

TeMnepaTypa nnaBneHna 232 - 234 °C 

npniwep 2. 

flUMeTHJlOBblfi 3Cf)Hp 

N-[2-[(4-6poMO-2-cpTopcpeHMn)MeTnn] 
-2,3-AnrnApo-1,2', 

3,5'-TeTpaoKcocnnpo-[n30xnHonnH-4(1H), 
3'-nnpponMflMH]-1'-nn]-MMHHOflnyronbHow 

KUCflOTbl 

B xonoAHbiti pacTBop (0°C) 
1'-aMHHO-2-[(4-6poMO-2-cf)Top-cpeHnri) 
MeTMn]cnnpo-[n30xnHonnH-4(1H),3'nnpponnflMH] 
-1,2'3,5'-(2H)-TeTpoHa (2,0 r, 4,48 MMOJib) b 
TeTparnApodpypaHe (50 mji) Ao6aBnHK)T Et 3 N 
(3,12 mji, 22,4 MMonb), a 3aTeM no Kanne 
Ao6aBJiflfOT MeTunxnopocpnopMnaT (1,04 Mn, 
13,44 MMOJib). nocne nepeMeiunBaHun b 

TGHGHMe 30 MUH CMeCb BblJlUBaKDT B H 2 0, 

noAKUcnaiOT HCI (2H) n 3KCTparnpyiOT EtOAc. 
OpraHUMecKne SKCTpaKTbi BbicyujuBaroT HaA 
MgS0 4 . nocne BbinapuBaHna n ohhctkw 
MeTOAOM MrHOBeHHOM xpoMaTorpadpnn Ha 
cufiMKarene (reKcaH/ EtOAc 2:1), nonyHatoT 
6enoe TBepAoe BeLAecTBO (2,1 r, 83,3%, 
TeMnepaTypa nnaBneHws 214 - 216°C). 

1 H AMP (DMCO - d 6 , 400 MFu,): 5 3,74 (c, 
3H, -C0 2 CH 3 ), 3,76 (a, J = 18,9 01,, 1 H, 
-HCHCO-), 3,81 (a, J = 18,9 Fu,, 1 H, 
-HCHCO-), 3,83 (c, 3H, -C0 2 CH 3 ), 5,1 (c, 
2H, -NCH 2 -), 7,18 (T, J = 8,1 l~H, 1H, 
Ar-H), 7,34 (AA, J = 8,4 Fu,, 1H, Ar-H), 7,56 
(M, 2H, Ar-H), 7,68 (t, J = 7,47 Fu,, 1H, 
Ar-H), 7,86 (at, H = 7,68 Fu,, 1,45 Fu,, 1H, 
Ar-H), 8,21 (aa, J = 7,88 Fu,, 1,25 Fu,, 1H, Ar-H) 

MKC(KBr, cm" 1 ): 1810(C=O), 1745(C=0), 
1670(C=O) 



Macc-cneKTpoMeTpnB (m/e): 561 (50, M + ) 
BbNncneHO,%: C 49,13; H 3,05; N 7,47. 
Haiw3HO,%: C 49,33; H 3,22; N 7,26. 
llpuMep 3. 

N-[2-[(4-6poMO-2-cpTopcpeHnn)MeTnn] 
-2,3-flM™Apo-1,2 l 3,5 l -TeTpaoKcocnnpo-[n30xnHO 
jihh-4(1 H),3'-nnppo;iMAMH]-1 '-wn]aueTaMHA 

Ciwecb 

1'-aMHHO-2-[(4-6poMO-2-cpTopcpeHmi)MeTMn] 
cnnpo[M303HHoriMH-4(1 H), 3'-nMpporiMAMH] 
-1,2 , 3,5'(2H)-TeTpoHa(2,0 r, 4,48 MMOJib) n 
yKcycHbiM aHTMApuA (20 mji) nepeMeujMBaioT npn 
70°C b TeneHne 30 mhh. JleTyque KOMnoHeHTbi 
yAariflioT noA BaKyyMOM, a ocTaTOK onuLuaioT 
MrHOBeHHOw xpoMararpadpnefi Ha cunnKarene 
(rehccaH/E) OAc 1:1) ao o6pa30BaHna 6enoro 
TBepAoro BemecTBa (1,91 r, 87,3%, 
TeMnepaTypa nnaBneHna 219 - 221 °C). 

1 H flMP(DMCO - d 6 , 400 MFu,): S 1,98 (c, 
3H, -COCH 3 ), 3,5 (A, J = 18,9 fu,, 1H, 
-HCHCO-), 3,7 (A, J = 18,9 Fu,, 1H, -HCHCO-), 
5,09 (AA, J = 16,2 ri4, 2H, -CH 2 N), 7,17 (t, J 
= 8,3 Fu,, 1H, AR-H), 7,35 (a, J = 7,9 Fu,, 
1H, Ar-H), 7,56 (m, 2H, Ar-H), 7,65 (t, J = 
7,68 Fu,, 1H, Ar-H), 7,84 (at, J = 7,68 Fu,, 
1H, Ar-H), 7,84 (at, J = 7,68 Fu,, 1,25 Fu,, 
1H, Ar-H), 8,17 (AA, J = 7,88 Fu,, 1,25 Fu,, 
1 H, Ar-H), 10,95 (c, 1H, N NHCOCH 3 ) 

MKC(KBr, cm" 1 ): 3240(NH), 1740(C=O), 
1700(C=O), 1660(C=O) 

Macc-cneKTpoMeTpua (m/e): 487 (54 M + ), 
387 (1006 M + - OONNHMOCH3) 

BbHncneHO,%: C 51,66; H 3,10; N 8,61. 

HawfleHO,%: C 51,46; H 3,12; N 8,54. 

llpuMep 4. 

N-[2-[(4-6poMo-2-cpTop4)eHnn)MeTnn] 
2,3-An™flpo-1,2',3,5 l -TeTpaoKcocnnpo-[n30xnHO 
jiMH-4(1H),3'-nnpponnAHH]-1'-nn]-1,1,1-TpncpTop 
MeTaHcyribdpoHaMHA 

B oxna>KAeHHbiH (0°C) pacTBop 
1'-aMHHO-2-[(4-6poMO-2-cpTopcpeHmi)MeTMn] 

CnMpO-[H30XMHOJlHH-4(1 H), 

3'-nnpponnflkiH]-1 ,2 , ,3,5 , (2H)-TeTpoHa (2,0 
Mr, 4,48 MMonb) b 6e3BOAHOM 
CH 2 CI 2 A06aBnn»T Et 3 N (3,12 Mn, 22,4 
MMonb), 3aTeM no Kanne AoBaBnnioT 
(CF 3 S0 2 ) 2 0(2,26 Mn, 13,44 MMonb). nocne 
nepeMeniHBaHHfl b TeMeHne 30 mhh CMecb 
Bbinnnn b H 2 0, noAKUcn/in/i HCI(2H) n 
3KCTparnpoBann EtOAc. nocne BbinapHBaHHfl n 
ohuctkh MrHOBeHHOM xpoMaTorpacpHeii Ha 
cunnKarene, npoMbiTOM mcnoToft (reKcaH/EtOac 
1:1) ao nonyHeHun >KenTOBaToro TBepAoro 
BeiAecTBa (1,1 r, 42,5%, TeMnepaTypa 
nnaBneHna 98 - 100°C). 

1 H flMP (DMCO - d 6 , 400 MTu): S 3,29 (a, 
J = 18,5 Fu,, 1H, -HCHCO-), 3,5 (a, J = 18,4 
l~u, 1H, -HCHCO-), 5,07 (c, 2H, -NCH 2 ), 7,18 
(T, J = 8,1 Fu,, 1H, Ar-H), 7,32 (AA, J = 8,3 
Fu,, 1,87 Fu,, 1H, Ar-H), 7,38 (a, J = 7,88 
Tu, 1H, Ar-H), 7,53 (AA, J = 9,96 Fu,, 2,07 
Tu, 1H, Ar-H), 7,62 (T, J = 8,5 Tu, 1 H, 
Ar-H), 7,78 (at, J = 7,9 Tu, 1,25 Tu, 1 H, 
Ar-H), 8,15 (aa, J = 7,9 Tu, 1,25 Tu, 1H, Ar-H), 

MKC (KBr; cm" 1 ): 3400(NH), 1750(C=O), 
1670(C=O) 

Macc-cneKTpoMeTpun (m/e): 577( 94, M + ), 
387 (60, M + -CONNHS0 2 CF 3 ) 

BbiHMCJi9H0,%: C 41,54; H 2,09; N 7,27. 
HaMAeHO,%: C41.20; H 2,03; N 7,19. 
npuMep 5 
Kancynbi 
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Ka>KflbiPi rpaMM rpaHynaTa coflep>KMT 322,6 
Mr 1'-aMMH0-2- [(4-6poMO-2-c(3Top0eHnn)MeTMn] 
cnnpo[n30XMHonnH-4-(1 H), 3'-nnponnflOH]-1 ,2', 
3,5' (2H)TeTpoHa b KanecTBe aKTHBHoro 
HHrpeAHeHTa. 

CocTaB 1 Kr rpaHynflTa: 

MHrpeflneHTbi - KonnnecTBO, r 

AKTMBHbIM K0MI10HGHT - 322,6 

KpocKapMenno3a HaTpmi, NF Tun A - 60,0 
MuKpoKpucTannnnecKan Lienniono3a, NF - 
145,2 

HaKT03a, USP, HenocpeflCTBeHHoe c>KaTne - 
450,1 

nopowoK TaribKa - 2,10 
CTeapaT Mamas, NF - 20,0 
nooneflOBaTeribHOCTb npuroTOBneHMH 

1. CMeiUMBaiOT aKTMBHbIM KOMriOHeHT, 

KpocKapMenno3y HaTpua, 
MMKpoKpucTajinnMecKyio u,enniono3y, naKT03y m 
noponioK TajibKa b TeMeHne 30 mmh b [~1K 
CMecmene CTepMHeBoro Tuna Ann ycuneHUfl 



ciwiecb b nK CMecnTene c otkjiiomghhoCi 



2. flo6aBJintoT CTeapaT MarHnn m CMewMBaioT 
b TeneHne 5 mmh b CMecnTene CTepwHeBoro 
™na Ann ycuneHun cMewHBaHMR 

3. ripoflaBJiMBaioT CMecb co CTaflnn 2, 
cpeAHew TBepAoc™, ncnonb3yfl 1-3/16" (30 mm) 
nyaHCOHbi. 

4. riponycKaioT 3epHa CMecu nepe3 
MenbHULiy 0MTU,a, Mcnonb3yq cmto N 2, cpep,nm 
CKopocTb, ho>kh Bnepefl. 

5. XpaHfiT AaHHbiM MaTepnan b nnoTHO 
3aKpbiTbix KOHTePiHepax npn KOMHamoM 
TeMnepaType b bhas rpaHynsiTa ao rex nop, 
noKa oh He 6yAeT i/icnonb30BaTbca Ann 
n3roTOBJieHMfl Kancyn. 

6. MHKancyjinpyioT b o6ojiohkh NO c BecoM 
3anojiHeHns 620 Mr rpaHynsRTa Ha Kancyny pf\n 
npuflaHns KancynaM npoHHOCTM b 200 Mr. 

llpuMep 6 
Kancyribi 

Ka>KAan Kancyna AonwHa coAep>KaTb 400 Mr 
Toro >Ke aKTMBHoro KOMnoHeHTa, hto h b 
npuMepe 1 . 

CocTaB Ann npnroTOBJieHHF 1000 Kancyn: 

MHrpeflneHTbi - KonwHecTBO, r 

AKTMBHbIM KOMriOHeHT - 400 

MMKpoKpucTannnMecKan i4enniono3a, NF - 
24,5 

HaKT03a, USP, BbicyweHHafi pacnbineHneM - 
50,5 

Kanbu,MeBan Kap6oKCMMeTMnu,enniono3a 1 
ECG 505, NF - 12,9 

noBHAOH, USP - 15,5 
TanbK, USP - 9,30 
nopoLUOK TaribKa - 1 ,00 
deapaT Mamnn, NF - 2,60 
nooneflOBaTeribHOCTb npuroTOBneHun 

1. CMeiilMBafOT aKTMBHbIM KOMnOHeHT, 

MUKpoKpucTannnnecKyio i4enniono3y, 
KanbLineByro KapooKCMMeTMnL^ennionosy, ECG 
505, NF, noBHAOH, nopoujOK TanbKa n naKT03y m 
I1K CMecnTene CTep>KHeBoro Tuna ao 

flOCTM)KeHMfl OflHOpOflHOCTM. 

2. flo6aBnnioT TanbK m 1 ,30 r CTeapaTa 
Mamnfl k CMecu, nonyneHHOM Ha CTaAnn 1, b 
CTepwHeBOM riK CMecnTene b TeneHne 5 muh. 

3. nponycKaioT CMecb, nonyneHHyio Ha 
CTaAnn 2, Mepe3 ponnKOBbiw ynnoTHMTenb Ann 
nonyneHMa cooTBeTCTByioLnero ynnoTHeHMB. 

4. riponycKaioT ynnoTHeHHyio CMecb CTaAnn 
3 MeAneHHO Hepe3 MenbHi^y <t>HTU,a, c 
TapenKaMM N 2, cpeAHfln CKopocTb, hojkh 
BnepeA. 

5. nepeMeLUHBaioT nonyneHHyio Ha CTaAMM 4 



6. ripeflBapnTenbHO nepeMewHBaioT o 
CTeapaTa Mamufi c nacTbio 3arpy>KaeMoro 
MaTepnana flo flocTHweHns oflHopoflHOCTM. 

7. floSaBnaioT nepeMewaHHyio Ha CTaAnn 6 
nopL^io b nK CMecnTenb n nepeMeiunBaioT b 
TeneHne 2 muh c OTKraoneHHoti MeiuanKOM. 

8. HHKancynnpyioT b o6onoHKH HCG N 0 c 
BecoM 3anonHeHnn 516 Mr/Kancyny. 

npMMep 7 

CneAyKDLHnfl cocTaB wcnonb3yeTcn Ana 
npnroTOBneHnn rpaHynnTa: 

MHrpeflMeHTbi - KonnnecTBO, Mr 

AKTMBHbM KOMnOHeHT (1) - 705,0 

MuKpoKpHCTannnnecKafl L(enniono3a, NF - 
200,0 

KanbL^eBafl Kap6oKCMMeTnnu,enniono3a, 
ECG 505, NF - 25,0 

rioBMflOH, USP - 30,00 

TanbK, USP - 20,00 

CTeapaT MarHns, NF - 20,00 

(1) - tot we, hto m b npwMepax 1 w 2 

riocneflOBaTenbHOCTb npuroTOBneHun 

1 . CMeiUMBaiOT aKTMBHbIM KOMnOHeHT, 

nonoBMHy MMKpoKpMCTannMHecKOM u,enniono3bi, 
KanbL(MeBOM Kap6oKCMMeTnnnenniono3bi n 
noBMAOHa b V-CMecnTene b TeneHne 15 muh c 
pa6oTaioLfleM MenianKoCi CTep>KHeBoro Tuna Ann 
ycMneHMH CMeLUHBaHMn. 

2. flo6aBnnioT TanbK n 2,500 Mr CTeapaTa 
Mamnfl k CMecu CTaAnn 1 , n nepeMeiunBaioT b 
V-CMecMTene b TeneHne 2 mmh c pa6oTaioLfleM 
CTepxHeBOM MenianKoR Ann ycuneHMfl 

CMeillMBaHMfl. 

3. nponycKaioT CMecb, nonyneHHyio Ha 
CTaAMM 2, nepes ponnKOBbiM ynnoTHMTenb c 
ncnonb30BaHneM cooTBeTCTByioLflux ycnoBMM 
Ana o6pa30BaHna noAXOAflLflero ynnoTHeHns. 
ripocei^BaioT ynnoTHeHHyio CMecb nepe3 cmto 
N10 Mem. m ynnoTHflioT MaTepMan noBTopHO, 
nponycKan ero Hepe3 outo. 

4. nponycKaioT ynnoTHeHHyio CMecb, 
nonyneHHyio Ha ctbamm 3, nepe3 MenbHHL(y 
OMTLja, Mcnonb3yn cmto N 28, cpeAHnn 
CKopocTb, ho>kh Bnepefl. 

5. nepeMeujMBaioT nonyneHHbiM Ha ctbamm 4 
rpaHynnT, ocTaBiuyiocn nacTb 
MMKpoKpMCTannMHecKOM L(enniono3bi, 
ocTaBLuyioca nacTb TanbKa m ocTaBiuyiocfl nacTb 
CTeapaTa Mamnn b V-CMecMTene 6e3 
pa6oTaioiAnx CTepwHew b TeneHne 1 mmh. 

6. nponycKaioT nonyHeHHbiM Ha CTaAMM 5 
rpaHynnT b Ta6neTKM c TeopeTunecKMM BecoM 
Ta6neTKM 426 Mr, Mcnonb3yn KpymbiM 
CTaHAapTHbiM MHCTpyMeHT c BomyTOM pa6oneM 
noBepxHOCTbio pa3MepoM 13/32" (10,3 mm) c 

TBepAOCTbK) 11-13 SCU M TOnLflMHOM 0,185" - 
0,190" (4,7 -4,83 mm). 

cDopMyna M3o6peTeHnsi: 

1 . npOM3BOAHbie 

cnnpo[n30XMHonnH-4(1 H),3'- nnpponnflMH]- 
1,2',3,5'(2H)-TeTpoHa otu\ev\ cpopMynbi I 
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rfle R 1 m R 2 - BOflopoA, C-i - C 6 -anKHJi, 
ranoreH, hh3luhW-Ci - C 6 -ani<OKCn, 
TpucjDTopMeTun, HMTporpynna, cpeHHn, Hacp™n 

hjih (cpeHHn HJIH HactDTMJl) (HH3LUMid 

anKwi)0KCMrpynna, b KOTopoid hm3luhw ariKnn 
coflep>KMT ot 1 flo 6 aTOMOB ymepofla; 

R 3 - hm3llimCi C-i - C 6 -ajiKnn, cpeHHn, HacpTHn, 

(CpeHHn MflU HaCpTHn)HH3UJHH aflKHJl, MJ1M 

flnranonfl3aMemeHHbiti (cpeHHn nnn 

HaCpTHn)HH3LUHH ariKHfl, B KOTOpOM HH3LDWM 

anKHn coAep>KHT ot 1 flo 6 aTOMOB ymepofla; 

R 4 h R 5 - boaopoa, C<i - C 6 -ajiKun, cpeHMJi, 
HacpTHn, (cpeHHn nnn Hacp™n)HH3Ujafi 
anKHJibHaa rpynna, b kotopom hh3luhh anKMn 
coa©P>kmt ot 1 ao 6 aTOMOB ymepoAa, C 2 - 
C 5-ariKaHonn, anKOKCHKap6oHnn, 
anKMncynbcpoHun, TpidcpTopMeTidncynbcpoHwn, 
cjoe h nn cyn bcjDO h n n , 

uriM mx cpapiviaL^eBTHHecKi/i npneMiieMbie 
conn, KorAa R 4 h R 5 - boaopoa, anKMn, cpeHMJi 
nnn HacpTHn. 

2. CoeAHHeHHfl no n.1 o6"LAeH cpopMynbi I 




rAe R 1 nR 2 - boaopoa huh ranoreH; 
R 3 - AnrarionA3aMeLAeHHbiw 6eH3i*in; 
R 4 n R 5 - boaopoa, au,nn, Kap6oanKOKcn 
nnn TpucpTopMeTMricyribcJjOHnri 

3. CoeAnHeHne no n. 2, npeACTaBnflK>w,ee 
1'-aMHHO-2-[(4-6poM-2-cpTopcpeHnn)Me™n] 
cnMpo[n30XMHonnH-4(1H),3'-nnpporiMAHH]-1,2',3, 
5'(2H)-TeTpoH. 

4. CoeAnHeHne no n. 2, npeACTaBnaioiAee 
1'-aMMHO-2-[(4-6poM-2-cpTopcpeHnn)MeTnn]-6-cpT 
opcnnpo[M30xnHonnH-4(1H) J 3'-nnppojiMAHH]-1 J 2', 
3,5'(2H)-TeTpoH. 

5. CoeAHHeHne no n.2, npeACTaBJinroiAee 
AHMeTnnoBbiM acpup 

N-[2-[(4-6poM-2-cpTopcpeHnn)MeTMJi] -2,3- 
AnrnApo-1 ,2', 

3,5'-TeTpaoKooonnpo[M30XMHonMH- 4(1 H), 



6. CoeAMHeHne no n.2, npeACTaBnaioLAee 
N-[2-[(4-6poM-2-cpTopcpeHMn)MeTHJi]- 
2,3-ah™aPO-1 ,2', 

3,5'-TeTpaoKcocnnpo[M30xnHo™H-4(1H),3'-nnpp 
ojihahh]-1 -hji] ai^eiaMHA- 

7. CoeAMHeHMe no n.2, npeACTaBnnioLAee 
N-[2-[(4-6poM-2-cpTopcpeHnn)Me™ji]-2,3-AMrnAP 
o-1 ,2',3,5'-TeTpaoKcocnnpo[M30xnHoriMH-4(1 H),3 

'- nnpponnAHH]-1 -MJi] 

-1 ,1 ,1-TpMCpTOpMGTaHCyjlbCpOHaiVlMA- 

8. Cnoco6 nonyMeHMfi coeAHHeHHid o6LAeid 
cpopMynbi I no n.1, omHHaioLAHHCfi tgm, mto 
coeAMHeHne o6LAeti cpopMynbi XIV 

CO H 




TAe C0 2 R - cno>KH03cpnpHaH cpyHKLi,ns; 

R 1 , R 2 h R 3 MMeioT 3HaneHHfl, 
onpeAeneHHbie b n.1, 

uriM era aKTMBupoBaHHyio cpopiviy 
noABepraioT peaKU,HH c rnApa3MHOM o6iAeH 
cpopMynbi 

R 4 R 5 NNH 2 , 

rAe R 4 n R 5 - boaopoa, anKnn, cpeHHn, 
HacpTHn nnn (cpeHHn nnn HacpTHn)HH3LUMH 
amnn, b kotopom hh3ljjhh anmn coAep>KHT ot 1 
AO 6 aTOMOB ymepoAa, 

c nocneAyioLAMM BbiAeneHneM xenaeMoro 
npoAyicra b cbo6oahoh cpopMe win b bhas conn, 
n, ecnid Heo6xoAidMO, annnnpoBaHideM oahhm id3 
cneAyioiAnx peareHTOB: 

R 8 COHal, (R s CO) 2 0, R 9 S0 2 Hal, 
(R 9 S0 2 ) 2 0, CICOOR 8 

rp,e R 8 - anKMn; 

R 9 - anKMn, cpeHun nnn TpucpTopMeTun. 

9. 0apMaL|eBTMHecKaa KOMno3nu,na AJia 
npeAOTBpaiAeHMfl nnn ne>-ieHHfl ocno>KHeHHH, 
CBH3aHHbix c caxapHbiM Ana6eTOM, y 
MneKonnTaioiAHX, BKnioHaioiAan aKTHBHbin areHT 
h cpapMai^eBTHMecKH npneMneMbin HOCHTenb, 
OTnuHaKJiAascn TeM, hto b KanecTBe aKTHBHoro 
areHTa OHa coAep>KHT coeAHHeHHe qbopMynbi I, 
onpeAeneHHoe b nio6oM M3 nn.1 - 7, b 

OCpCpeKTHBHOM K0nMHGCTB9. 



z> 
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T a 6 n m 14 a 




R 1 


R" 


R 6 


% HHn/i6i/ipoBaHvm 
ajibAoaopeflyKToabi 

MH BUTpO 10" S M 


flo3a 
Mr/Kr/ 

CyTKH 


ripoueflypHoe cHM)KeHMe awy- 
MynFMMii ranaKTMTa in vivo 


% (L) 


% (N) 


% (□) 


H 


H 


H 


5 


56 


82 


72 


97 


F 


H 


H 


0 


50,5 


54 


75 


96 


H 


H 


COCH 3 


20 


57 


25 


73 


90 


H 


H 


S0 2 CF 3 


0 


55 


HS 


HS 


66 


H 


C0 2 CH 3 


C0 2 CH 3 


0 


55 


HS 


50 


82 



(HS = He3HasiiTenbHoe) 



00 



00 
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00 
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CO* We 



n*0 



CO* Ml 
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E 1 - rsuioreH ana BOflopeji, a k - XBy3aMeiqeHHHt apaiKHJi 



